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E'22fe & s^0{|Ai kLHOil ffiEfitfl&SJ HHaJS EAlSfe 7H^f93E 

E 23c EfWIO|iHS COPS] $9} tfplIHJEaSS-^asj SOI A}0|2j EA|*|-= HER* 

E 24, E 25, E 26, E 27 S E 28S-S0PIBg H2$t&Sap|2| ggg EAIofe 7H^e3E 

E 29, E 30 a E 315 S0I7I5B X|2ft& 523 §2||M EAISfe JH^e3E 

i: aoini 2: aois 

3: d|E1 4: 7^^IB 

10: a U|5 11: gs* 

12: SSS^SdtfOI MQ 3c 13; S3# 

14: ^El# 15: *H 2715 

16, 63: SOle 17, 33, 36: BWN MP- S|.g # 

18: 21 : M 1S| SiBB §715(81 1.715) 

22:1^01 MQ 3£ # (SOI ft) 23: SlObS 

24, 32, 35: OIS?a#(tfa») 25, 34, 37: §S#(SiO^MD) 

26, 64: a 2715 31: 731 1715 

38, 39: M 2?I5(AIXI7I5) 51: fiEHMOl^mS 

52: ggffl 53: &!SgEI55t 

54: bl£*B 55: a% f SB 

56: 57, 96: ££|54AIGIESJ- 

:B1 : SI7I5(S1 1715) 62: 

65: tf&Sift 90: 5015 

93; 95: ^ElS^Ojitl 

S BIBS B*E«:7I5S?5 OHJEF BffiHIW^g JB2£*t& SSOil 5£l 20IQ. £AimMI^, 13 

#£!0fl BSSStEfllSg 7W£ BKSPJSiU- SI(BElS)7l5flW ^-\X\t\~ BlSS-tSBJEMIB XHi 
6k£ £S0{1 SSJ- .3100. E*Jv S E!B 3 ESS SUM SSS SWPUIOI^ E= 
aitltt.Pft^S, a 01 D«?£B X|$*tfr'BBO! Htt 30IQ. 

HBS HH37ia: 

121 «O0 3BBSIQt£EX|:ft2| ««S "SS*IIS|2| flEI5(SOI)"7ia£ HE| SXIEICH SO. SD.I7IB. 

OIBB »S 3^71- ttUBO/- C3^ SO 1 71*21 Ahg£ OBKtt ITS OISM ^h73 

SO. 

(1) m<zo\ s^ej gEg-sdeu sew bobmo. 

(2) «(AHM CHSJ- HftKN SftSO. 

(3) 71«?IEiAI§!£7|- Em WOW* Em £S &?MEB HB1T * SID. 

(4) i vb^hb m 4 so. 

(5) LIHhOI^I- aWB£l£ WRIT 4= SO. 

(6) twhtts stem 7re»roi ■'»att.sa«'FET(a.iWHaEa^H)H-«w 4= so. 

(0IE1*!- mm #3, Journal of Crystal 6rowth£] GJ.CullenOil ^ ^S^j Special Issue: 

"Sir^Je-crystal silicon on non-single-crystal insulators", volume 63, no. 3, pp. 429-590(1 983) 0{] 

E^, 21^ SBiN MOSFETCMeta l-Ox i de-Sero i conductor FET)2J §3}-^E2f Ci^ fefS S^^E 

1 e&^fe 7I5^^AJ SO PI- DH° Sr= SI1£|01 SO(IEEE SO 1^51 1994). 

0121 01], 13#g SOIS^S SSI^ ^# Sh^ SOI^iOi] 2J«, §3S 
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$ SJCh 3 12h SOI^M MgohS LlhlHDIip £§0| BVM * HQ. 

*!/ SOI9I0I H2£tfe MOSFET ES ICS, g3Si£|0fl BSEIS aofl UltlAL- SfeS| tf^IH- ^AlOfl HOI 

fflHis si aa?i ssuissi *raoi 7ioisch 

oiatf □hhji^swai, sac- .sswd) mosfets g7 r s ^s^wi ?iemi-OL oi^bj gamETi- 
g7 r aa, s^£s:7r #om 201 ?ichsq, §^£g, mosfetbj **78ggr(vth)s oi^bj ay 

°i B£«SEO| 2|*| 3£1Lh SOU Af§u^ FD M0SFET2J g°W|, 01221 §g#°l ^JJilS 

£Ett SO 1 21 51=112}' SfgijOU EJ^B StfBSQ. 

[KW, SOI^SJ ^JJIISj 21122} S0IB|2| §g2| S3i|£(LSI)M SRWSH «S7rSt»- 

a£*pi m 495101 so. 

SO 1 71 =£1 SSOfl St!" 197MCH 01015 Wtia ftQ. ^^lOfl SXISMl S^SIS 3S, § 

3#ei AHMI0I7ISWI SB3SI0I OlSCHIIEI^iSSaS 511 ig2g SIS 5S(S0S:Silicon on 
Sapphire)lr, D3SSISI mm 2l7i*t SaHfieiW °J*B S0I?£7} *!2EIS 2§ SrS S§ 

(FIPOS: Full isolation by Porous Oxidized Silicon)]!}, 6!*0IS^H0|2!D. 

#71 33^ so piss ^sshs ssdisol "mtt as a*r7wa mvz um irs soi7ie# §s 
s r s ras-.s3 xvsssr .«bei2q. 

a*PiaS ShUS M. BrueiOfl Sit* "Electronics Letters. 31(1995), p. 1201", gg^&ISa S7H 5- 
2111282 Sfi Si DRW a '5,374,564s:CHI 7iaS0l 21 Q. 

01 SPPIfle -^Q^g 39 "(MS S§S)0l£} sf&rS §SHS> 39fl 57HBJ 

oi^chxiii, am om aoio. 

(3 1£S) tfHSf(43)S 3 £3£IOfl ^h73= a 1tfEIS-3ISK«aaOIIH) (41 )g £ 24CH1 EAI£! Ur£r 

aoi a sea. 

(12^) a 1tfSlff:?IB(41)S &£}°K43)2| =3££^Ei ^±0l£0l ?HBCK£ 25). 4=iOISg 
7|5K41)0I US SI ^g!D)l 2tfH gag ±S2| OhEH^ ^SSCr. "QKDI3£U1M" ££S "DK3I 

3SME|AE1"S g§fS OIAR]- 7h*rfcflg2| #(44)g ^£0|£0| ?HEIS S^LHtHI SSSCr. 

(a- jsab) aasj a iflaffTistfoa- jqxpihoi m a 27iS(46)s, fl»sK43)oi lh^oh ^oie^ 

AIM aSSq(£ 26). 

(i^gj a«r», '-.aasi 4do*c lhth rarcssa hsmai a«HiaD. cmm, jee 27011 £ 
aoi, a zziff(46)«oi a*ts a niBwys orae tHM#(44)(HiAi seieitiu sms u 

%01SD. S;aSOT&, §«EIS DIM*!" HTM-(44.)2|-93S a»Wt3 Et> DWiaSbflMOl tt 

flfl DH° SWWfe ?»■■«!□. W&M* ^I5(41)S HIMS(44)(H1AI MSXBQ. 

(M 5^gj) 3 73XPIEK46)# Sfi^fe ^fe, S«t9 ^131 E!«»AI?ia 3 S£« ^01 

71 HSOUi BSELISO. OlOiAl, E 27011 £A|§ Hr2F ^OL S0I#(42)^I01I feTOr Dia» « 
Mf(44)S £ 280fl EAI& Ur£r SOI 30FBI-01 a^SO. 

g?\ ±™m mm, a i«Ei57iB(^agioiia)s a 2^ie^(hi *s^hs oistioi, soi^ieoi goi 

1 ^> SiCr. 

fe^l gSt> bf£h 901 ^ SHI OlSm 2lti 01 go 1-01 SOI #01 fJgEI^ S^Oi, Ols^ojS^ 

s ehis soi#£i .^wig ggfja. ccra-Ai, ±sa ^gjg^(soi#a ^mm aoiq^M tj« 
&BOI sfism. 

□IflOi, SOI# WOS gaS||d|It|2] HOI^M tJSEIHM, ii&SESisaW-OSFiOxidfttion Induced 
Stack rns Faults), IgOil 3Sti ^(C3]P:. Crystal Originated Particles) a ^MlSltKFPD: Flow 
Pattern Defects) "S2| "HaaqifflOil CHJB ^^f> Btt Efe aSM -StttO- 

cm 71*1, osf "Bsi.tftfs. bieoi gioiiasi iss^si lh6a saws. a* vaasa s 

7W?IS aSM SfitlQ. CCFBFAJ , OSF^OI SiTIU OSF^OI S0I7I5# HI5o£ 3S.S ^i" 

HofeEfl dr&^aa. 

aBH", 0SF2 r COP(Hldekazu Yajwuiioto: "Problems .of Large-diameter Silicon Wafer to be Solved", 23rd 
Ul.traciean Technology Col lege(Aug. 1996)) S FPOCT.Abe: Extented Abst. Electrochem. Soc, Spring 
Meeting, vol. 95-1, p. 595 (May 1995))0fl OI«IA|& US ; 0> 41 SCO. 

S ^ h SBJ g*jo| ^ q,- 3 =J»7 r 0H° 3S*i «^^^S a^5 r S SSI aS§h= 

B' &S21 EQM S0I#2| ^im7r OH^ 2tttt S0I7I5# a2§fe SSM aSSfeOl 2iCr. 

S ^S2J OSF, COP; FPD ^BJ g3SSI5^1dlIt|0il CH& mZtt atWI S7iU EES on 

oi q*«is esauiett a as«is s^e asursa sack 
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g gg£i ace s*r7i#oii 2\?\*y somssi sishiai 7iensg znkim±2-g.w □«* 3x1*1 
ss ; sopisB..ais«Fs sss siss^a ao. 

neQiv:.e .ttSMAI, "gDI7l5T3M^ a^s gggo|(HI BaStfEISft ,(SOIe)M 7W£ 7I5SSJ OK 

usKawTiswoo" GaAs, inp §21 atrssjaass 7ra& 7i.be st»F£;2oio. 

»£H7iai SI£Sfe e.BSSI 33S« ^CHHSOI tH^fl^ £3§¥M1 7(-Xi= SI 17I5S 

& "ilfiSI-"; H± a .S7^£ 01^012 a££i?H ^OjE 1g2J 3:&£| 0I£§ £?| 53 

S^gOf! SP- 7Wh§ §3£M^E1 £71 SI 1715011 ME|#M t*£ofe ttE|«t'g£Bjll-; 

£7| S3#¥^0I LH^Oil *0|S« £7| SI 17l52f SI 27IB# MEL S=rtJH5A| 

a*te3»; £71 MEI## AhgSIOI £71 Qfi^SS SEItJ-SSiW £71 S3 #^2] *jOIE gj^SS 

£71 SI 2715£i£ OlSSfe OIS±B£S 01^012 21 tlQ. 

S!-Eai7i5e si£si-= b wssi gg^ / £g> #31 si 2715*1 cm dia-a £7i si 171521 £71 53 # 
^slhol Emaioifflg copbj n u^i3£5$ei £71 ias^ssi soioti ma a± 

bks^ib* aiofe b vssi s§£, #71 oia^a^, ^tJss-asBspiooAi, £7i si 2715 
woo oiaa £7i si 171521 £71 ase^si B*a*fe ^7bkw =w\it ztm 
eq. 

5^oj c£Q(g ^boiial esai7i5§ b grasi 4^oiygoi t»ns.s3S¥S§ 
?m= si ig£i57iei si^ti™ ^ssfj a S7K±s 01^012 s^s^ei ^che 

1§2) g±2J OISM £71 SE3#¥^0fl MD 7H»S =3£^¥E1 £7| SI 1*!EIS7I5<W 

ea#§ sssfe teasfi3£B2fc £7i si view si 27is#. ais os^se *i£oi- 

£ £|Bt£Sati £71 **£EI^ fie* £71 CW?3EW «| 1SS0JAI M 1 S 

Xfl 27I5M iTJiaofe £S2h; ^71 M£l#OilAJ ^71 MEItJ-^S-W ^71 5E#¥^2J ^01 

£ S-7! Si 2715^1^ OI2m~ Oig^Sia ^71 SI' 27I5?|S £91 SSS^S*. SI IS 

«as£aa si zgaEissoiiAi i^eiu^ orwrs ep.". 

si^efe ^giih 4=4:. i£ a -ti7^s oi^ois s^s^ei <3e?a ^c«£ s^sj oi^# 

£71 S3S¥M0H 7}UhS ^3^¥E1 £7| SI 14'EI57IB01l ^m^W ^El## ^Sofe g 
El#a«^lh £71 MEISCHIAI £71 5jOiE MEI^fe gE|±&££ OI^CHS 31 

7flQ7|. «^X07IS-S SliBh- S SS2| ggg, S^fe &a«S?l7IDilAI ^357151 Sfl 

eiui^ ^id-; i'± a a?^s .-oiwa" s^s^ei ^ E ^a ^ois i§ej. diss £7i 

7WI-S ^SaS^EI £71 ^EI^7I5^ ^t^^^ ^EI#S ^£ol~ ^El#^ 
£^S2f; £71 6EIS71SB SI Z7I5B -AI'S '"'a*ltt£S« Cht^^M tlS-SIS S^aiK £71 SEI 
#fHIA|.£7l UB^Zm SEIS^SMI £71 SI 27|5?|S £71 £SS¥S2| ^Oi£ OlSufe 01 

g &soi sit* p^^S^; si a a^iis oiwa s^s^ei ^^ej ^oie i§°i s^sj 

OISm ?S*^^ MEISS LH¥Oil 5t^fe SI 1^ 212713$ SI 27ISOI AIS S^IH, £ 

7| SI \ME\^?m~ ^OiySOU mt ^££! i3#¥Mm 3 5.3 LH CHI 54!?fe 31S t!Ch 

Bt-Eai^g ^Einfe & g-gsi ggs, ^oiynoi £3#¥^e n s^LHOii stmi-s 4' 
Ei57iBg si5e& ^eif; m± a ti7^s oi^cHa s^s^ei ^^^i ^oie is°j s^y 
oi^m £7i ass^gon 7hj^ *sss¥Ei mei## £7i sei 

if Al^fOI £71 53#¥M^ ^OiE ¥SOIA| ^lEJ^ 01 = 012 thQ. 

HH^tf ^AIWIBJ 

373, B 8TS0I CHoB &£a7l5g Sl^l~ SS^i 2§£i EAl^fe £ 1M 7IB^H^ g 

^^CHygOl ^«^XI™ 53#¥^# 715^21 ^CH£ ufU^I ^53011 7^1^ SI 171501 SI£SCK^9 

51) . 

GICH/i, 4=i #21 OlM* Sl 1.7ISCH ^ffl*HM- SI 17imH2| ^§21 91X101 ^E|#* «StL»0(±a 

52) . 

0|2|(HL SI 17J5SI- SI 27155 ? 5301., LH-9H .WH£« A|S H^fllAi E»?2> -*«Sa(*H S3). 

H ^JB7| 2B§m OSF a COPesj g^OI OH? 4S ^(SOI#)S 7W^ S0I7I5S £ 

71 SV LHXI S42f E|L|A|^^ S5# BSKX Si£IT 4 S(D. 

QgtH!, S gTSOfl CHoB £ 2 LHXI E 6B S^ohOI 7i5j£g' SSt.O. 

4^0iySO| ti^e^ 5SS¥S(12)** 7152J ^H_^ ^SSQil 7W^ SI 17|5(10)S £ 20fl EAia Hl- 
2f &0I SI^iq: £3#¥S(12)£ AIOIHSAI 7|^fe ^3?j|0|iti7|- 4^bg tJSShS £^SM?I7| 
"MAI S^EItl^ ^£1 4 2iQ(0|$, l^EJ^ "4^0] y^"^ g gSOHAI 

S¥S"0I&" 5^^, OSF, COP a FPD"-S2| gHSOOifflM 7f3ofe StHDI ^xJ^jSS S£^ 
S(St«)| =)g HioimE^ 21E£|Q(0|^, "53#¥&"^ "§«0I MQ #" 

S-SS-Stt iSS .201 p. 

^W(11)S OSF, COP ^2J ^^OiygOfl 21tfl gf^A!?|^ SUCT S^M 71Ei?iQ. 1 
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e... hi i7i5(io)s itfoi mo 3= s(i2)2.s sasi ssa= 201 sssia. im*rs. itfoi 

SO 3£ S(!2)2r g2j(1l)0l |§tf STflOflAI H|2^og SSKfii, 5L 2011 EAIEI01 Si^LK £HI 
S 0|gS gojo, 3 ^ g?H2J0| §£1 HI 17I5(10)2J .» S3 SOI BU0I SQ 3S SOI 

CHE SO 

MOSFET §2| S3£jR* ItTOI MQ 3£ g(l2) LHOQ 3^H= ±gS tl5r='2iE E*l §1 

0I01A1, E 3CHI EAIS UK! SOL 44 S°l 0128 Hi 17l5(10)LH0fl MEI#(14)S **S*JO. 

SEI#(14)s gfjoi MQ- S|s #(i2)LH0il S= 2^<11)2f 3tj0| MQ 5J£ #(12)A}0|(HI «£EI£ 2 
01 HrS^ISIO. MEI§(14)0I ItJOl MQ 5js #(12)LHCHI *jg£! gHOfl, 01 1*>0I MQ 3S § 
(12)£ g£|#(14)?ICHI SIXlolS S(16)(0IS, "S0ls"°g g&W gEIS OKHOil 9|XISr= 3(17)£M 

saaa disss, sa.s(i4)s semnmoi sseiche so. 

ois?h a es ^s«(i3js s-ssfe 2 a*!- sjg^feoio. s*r?ii32i age' igs(i3)M 
215H §-s#(sois)(16)«s^ei mo\n sis 4= sid. mm, oig^ei^aaoi iss(i3)°i ««s 
ati- oi s 4Scm 71351-01 itj-oi mq sis §.(12)21 5301 tiijoiais as &Aior=oi s^om. 

SSI, 13#(13)0I aSOl MCI 5js s(i2)HJ £3S 5£rAIS£S*l *»££! = 3?. Ilf2| HI 1715 
(I0)S SHI J3EHS21 HI 2715(15)011 S*ft*£S<¥| SOISIIOIfflSl OHS* #ffler2SAI ArgU 4= 2i 

a. 

Qg 4SCHIA1, HI 17IB(10)£ -SUOI SCI 3£ S(12)0| LH^OH ^01 EH HI 2715(15)21 2=r*!Q. 
QSCHI, 03^2(18)71 3«SQ(E 4). 

□ £ 5011 EAI£! UI2h HOI. D#?2(18)S ME|S(14)§ AfgoKH !rEI£!Q. CH7IA1, Q£^=S 
(18)£ SHI#(14)LH0|AI, E= §2? (11) E£ S0l§ (16)011 SO 7WS ME|»(14)2| 3HS01IAI gEIS 
Q. CH3SS, Q#?E(18)= gE|#(14)LH2J *} ^m\M EtJ- gEI§(14)2| 3I3°| LIE ¥^(H|A| 
SEIEICHE SQ. 

[QEJAJ. S0ls(16)0l HI 27I5(15)£KHI 0I5EI7IQ 01 &SSII7I5= E 5011 EA|=! UEF ^01 
Q. S0I©(16)£ itiOl MCI- 51 s g(12)# 7liS SI-CH 1S3?JI0|IH(HI CHSB 

0SF, C0PS21 1*1-01 g^ol STJU E^ OH? SSS 20IQ. 

SEIS(14)0| 2°?(11)LH01I «ga 3°Dfl. S^(1I) §2| SSQtl VMS, E*J- 012$ S0IS(16)(^*> 

oi ad 5js #(i2))oi isa tmwAi sok ws^oii 21^ ofl§< es ^ioiyuoii °it)*h ousoii 21 

W HI 711 4 SO . 

E WSOO 2ISI-3, §s| ^E|#(14)0| 3«iOI MQ- Sjs *(12)LHIHI §g§ 3?, ^SS OIS^ ME|i 
SJCHIAJ 0SF. C0Pg2J 2|$fl 5£Q § MiSQ. ELEIAl . C0P2J lt!OI 4«5!°g g S«LH(H) g 

ass «s§i^ i?aa □ ?ijct gei#(i4)s ^sm 4= siQ. uwffl SOIS 

(16)21 =D1|2| 3§SS tf^ All 4 2lCf. 

0I2IWI, gEIS(14)2| S!/E^ (11)2| ^MOI gEI ° SO I #(16)91011 y012!^ S^Ofl. 01 

*(0I2)S HI7ltr£S*l S SSM 2|*| 2|EE|^ B.HEa7l50l ShSSCKE 6). 

WsWg. gEI § 2013 HI 17l5(10)(S5l .S^(11))g. ^71 SSt> &Eifl7l5S HI2§h£ SSCHI CH 
■W XBAfgl 4 S!Q. 01 MEI*(14)2| l^SOl 3^(11 )«M SOh'SSH, 0I5S HI 71 El H, 

HI 1715(10)21 5301 SjS^lf.OI^^S 7I%'3„ 013011 S&S«E|7f a«8SD. 12|2| HI 

1715(10)2 AD MS HI 17|5»SA1 QA|Ah§l 4 MB, HI 27|5(15)»SA1 EtT AIS1 4E 

2iD; 

1SMJI MP- SIS #(12)01 DIEI ?g7« HSEI3, HI 1715(10)2) G|g2| HIA}§A| 4±0iygS 
tStfOI SOI XHSSs 4 SIO 

01 HI, g ^CHI 2|ti" 9!Ei07l52| 2| 7Sfii21- ^HOfl CHoR ^AOSI SStfO. 
(HI 1715) 

y3^EIE?J0lffl, s§| CZ^'E|=9JI0ia= HI 1715(10)2) THAI HIS MAI AISSD-. SHIS SHOIfflOfl 4 
rkOiyilS COP(Crystal Originated Particles) §2| 1*HDI 4«5{°M S01E= 53 S^ 

M(12)S 71AI£ HI 17I5(10)S Algols 301 SJt^lO. 

"CZ^EI5310lii|-^ Sg(Pulling)^(Czochralski methbd)(HI 2|?|| HliEI= SEI57I50IQ. CZS80I 
m=m 42| 0SF(0xidation Induced Stacking Faults), COP S! FPD(Flow Pattern Defects)^ ^HSOOI 

a on chsb ^8it mtm 

CH7IA1, "OSF"^ SS2| Stsog/j 7|^§fe l§S0Olffl21 ^SA| QRIH& OUlIt]- ItKDI 5^S§0il 
2|s» IhSsISm 350IQ . 

OAS SSKM, §S^21 0SF= 53IOIIH530fl ^A|dSf7r 9«BXr= S? IfflOflM 5#SQ. 

Yim, 01 IB*)- §^EIE SfJ-OI 2101 5tTi 4 2i= "C0P"21 "FPO"^ l^*i S3 CHI 713*1 1&(SS-A| 
1*02M HaElil, 01 IS g^ShTfl *J§E|A1E ?SE|7qE SfeD. Q|Bf W?h5, SA r 2| 1 

"COP'S, RCAA(|g^2| ^g°«X-0S 1§3 SC-KNaOH/H-O^gaiCHl W\WM §AIAia 5, U-5S.KH1 2)71 
*i 0IHI5^2§7| ES 0|§2Ar§*IOfl 2JSB 2IH 4 OfliluIMM 2101*10. ^A|-2| IfJ- "FP 
Hia(Se(Xo)m^(KXrJjyHF/HJ))01l °f 30S§3 SOOIIHg §A1AIE! W 5*ft!OI32g 5^EI= Oflxl 
ill MM 2|0I*JQ. 
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§mws, osf, cop at fpd §21 stra aoj« gs^j ^xixi arso. neiu, s^ s*hdi n 
oinjuioo t*sa tf^sj &£M 3?j #5*hdi snss*n, #££S7* osf §2j svoi aniftPi 

flCKWS S3- Realize Inc. (HI 2Jsjj E*H£! "Problems of Silicon Crystal and Wafer Technology", p. 
55011). 

am, *iofysofl sm «as atioi so- sjs s(i2.)M ch^u ss&a. 

siioinimofl »ss d+^s 2i¥^ sk*eioi woinisaao 5*121 ^^e^ yohSD. 

d+£SS2j t^khi 7ie»m. hoiih°i ass^Ms thueioi cop, osFesi .s&oi a- 

±E|£ WOI fid- 3£ S(12)0| SSI ^ SiD. OHM OSFir ifiSWf flS*iat 2LEHS 

±sstti grass uau. awai*9tr)£ Bass* HBtUMHi s7hl«o. 

0121011, cop^ czsas?jQiiaui.(M 10* lhxi itf/ora ass smth mm «a, 03x121 cz^ioiasj 
s°ol ssisooiihs 400 lhxi sooaxra ccp7h aoim2i sse^oii sxatCr. neiu, cz^ 
aawnnioi ^cnynoi 41*11x13, cop2j «s zrxpj £32j e»mai ° c io^s sisa. ^, ch 

SIS 1STOI #(0Z#; Denuded Zone layer)0| S§'TO9 , S 1=3 Oil Al "&^i?41 01 

miei aoiia^ as*i9 cop§°i brh ^"i sjdi&d. om s«h> 83xi nom 

2J "B9MPI&I3 Sf 324otrtHi CHB- CQP2| ^OIQ. 

of tra'NAL^Mrisrai wis cMsssioispt Metis, a 2715 dsjsis saki soi#(16) lh 

OH ^Mo\~ C0Pg2J BttS 0 ^S EI71U S^ 3±B ^ S0I#(16)°| 5^201 §7H 

4 2tCr. 

*£CHysM 21a asoi ea #(i2)2j ^ns, 27i5(i5)?is sass soi#(i6)2j 

^JJillN S& HISstU, 500 LH73 5000nrn2J 2D1S H£ 2101 HIEWIO. 

SSOi #(12)LH2j £h±£S£ 5 xlO 17 atoms/crf SS H OlSKHn, bH^WIS 5x10 ,& atans/ 

a*s= n.oimoia. 

S*h 0|s^°j01l 2JtB S«S ^E|#(14)LHSJ a^oj m^oj go, LHOi| goj um 

ItJ-OI #(12) LH2J B^ai^S- COP^J gS^ OSTtf/arf LHXI 5x1(f aXh/arf S^ 3 Ol^hOil Si 

Ixicfawerf. S^ 3 0I9HH SID. 59S^S(12)2J sl£l^59HS^E1 OlS^asj ^S^^IS 3 
gtfe 20IStSJ S^LH3 C0P2J aS^ #71 a LHEHI 20| l=oi Uha^5IO. 

01 £1011, 83X1 aOlfflSI g?(HL ^ti-OI L\\2} BWaOIIHS C0P2j 0 LHXI 500 S 

= n o\tm\ Sin, hiw*ct= o lhxi ioo s^ n oishhi sin, or h^^ct^ o lhxi 50 s^ 
n bisrn an, cj^a umz&mz 0 lhai 10 s^ n oiukhi siQ. ssr^a-, woiiasi.sapiiAisi 

C0P2J g^^^^EI 6cmLH0fl 3SEI01 .24= aiOIIHSI S^e^M 2§5£ 

CCEW, 59lflOIEigr C0P2I 8SJ«SIOI3H(HIAI £X\0\ 123x| SflOlffl S^ S 
9IOIIH0IAIS 01 SiSr CHBf 301 BffitqftlCh 

S^, ?JIO|5l530liA1 E^I3^& C0P2J 0/arf LHXI 1 . B/cfrf S^ n OBKHI Sin, Hr^SCTS 0/arf 
LH 7^1 0.5/arf S^ 3 OISHHI SiCr. 

St^, ME|#(14) LH21 ffflMSISC S^ 3^3^&) .C0P2J gS^ #71 g^LHCKl ^01X1^ 301 HrB^ 

S^, BSfDI SCI- «S #(12)LH0flA| E^13^& FPDH1 ^ 0/a^ LHXI 5x1(f/atf S^ H OIoHW Sin, 
Um^\om~ O/arf LH73 IxlOT/arf S^ n OteHH! SiQ. 

0121 Oil, OSFOU BtiM miO\ §(12)# ^Sofe S^Oll, B*I3^S 0SF°J gE£ Oltl/arf 

LHXI KJOS^/arf S^ n OI^KHI Sin, H^^Tfl^ Cg^/arf LHXI 503* h /W 3 OltHHI Sin, □ 
^ H^oITU^ 03t,Vc«? LHXI lOBU/atf S= 3 DltKW SiQ. 

itwi. #(i2)s &Sofe sasswimiAi ?j i^ie ao)£i sw^w mn^w s 

SSO, ^£I7I= ^^f^, S^ ^^£h tl7F^ (Ar, He, Ne, Xe, Krg)S Ol^Oi*! ^4 h 7^0iO|S 

4±OiygS 50CTC LHXI SI 1715(10)21 ggOI^FOll Sin, Hre^^rTfl^ 800*C LHXI 

M 1.7'I5(10)2| . 3jfi2| gg01dK)ll Sin, HHPS o PUS lOOOX UIXI a 17I5(10)2J IBg2| ggOl 
§1011 SiQ. 

M 1715(10)01 ^£l57l5r(4*EI521 gg^ Sf 141?cS)3 S^Ofl, Oiyn^s^ a^oj ^a^ij. «^ 
Elir9|2| n^hOj 800*c LHXI 1350X0H Si~ 301 Url,^3rP-. H^uWj^ 900*C LHXI 

1250x011 aa. 

4=^c«ygg ^ 4±w& ^I7i2i gfiis.npisf, ssr s dsrs di^ soidis so. chpisshhi 

Al, S^ CH7IS(1x10 5 Pa)2f 1 x 10 4 PaAK3|2J S^oKHlAl ^^Oiyne t§3F^ 301 ^1^K>. DI7ISM 
Q Sf lOOnanH^C&g Q± SSoHHIAl ^OiyHS 301 Qm ^ul, 4^0iy§ 

oi aatHWAi titaAi^ s^, ccp m*^. ^±^w?[ mmi^ gnw s*> 2j^&Ki, ^ s 
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*£0|ygB ?|?> k= B£PI°S AfgtlS 4^*1 SSElin ^SSSflElkOICHE SO. Arg 
7rS& SIEtS Ta^aEI, B|Q2?]D4*IEIS SOflAi Oik 201CHE 3D. 

Bass, ££QMI€ flWAtf Ql**ffl RTA(Rapid Thermal Anneal ira)(54BOIUS)> ^loB Ar§£l 
£ ^£ SJCr. 01 S?M S^OiyHSxi^; Ofli 13, «eaH=, Of3B= 

eOD SITO 3|2iaOIUB9X|, Sfe HABfcgEHAIS = gDfl 2J7iti" MHHAliS* DiyH2*|0|D1S sa. 
Hoi B=7r§2| 4£0I UB«. 9AI3B2T ^rSofCK 

^oians ^lon r^ej= aizpizi-s ^sAizr Ai-oioioiot em, uns^or^ns ^aizj- 

AhOIOICHOt to. 

nets, buoi mo #(12)01 czgEesaoiiaoii 4*±oiya« st^sw ass s^on, e 2oh 

EAIS BftlOl SjS §(12)3 BOL BSISHOHHS BftKHB #9, C0P)2J #2J £|2|^£E01i 
Aj 514:0111 g||0IB2| 2£ ^SMAIfe'ER £7r*KIh g^l#(g^rg)0il 2\n S0I7I5M HZ 
Sfe 3^ Oil, EE 601 EAIS S0l#(16)LH0flAi C0P2] ^fe SOI #( 16)21- ^9#(13)AHDI2J M30iiAi 3±0| 
H S0I#(16)2] 51 £1^5 SOU Ai acH-oip. 

CQ-BW t 4.4D|yC« £Ett SGI #(1.6)2| *, GICHAJ ttai£BY.tt*tb SQi#(16)21 821* 

ssooAi cora 4*7* ere a&H= 3£M tfiBQ. 01 a^oi, e^7 r ^oTuboi a« 

a S0IS(16)OI 2 Din £ SiO-. BiftL.B'ttOI. fiQ 3£ #(12)01 CZ^EIESIIOIEIOfl 4*£ LH^l 3AI21" 
BE9"'Aia?ia:*& : *4DIWB» WSB« SSS S^OL BttOI' aa §(12)S| CH 
StiAi 4^CHUSB f '-fl»rB 301 UtSSmQ-'' 

itr. ,*ifcoiwa» aa= a i7ieao)2j kbs^ cz^Eiesaoiawi atsxi sell oi§, -mcz^eie 

SIOIIHS-.SSfe JJCZB(Magnetic. Field Applied Czochralskl Method)H 2JSB tfEe»0|IHE ££ 

*t ssskh AFei 4 aD. cz^Ei-saiofiHar uiaflAi, mcz^ei 52001 ^ei^lhoii 2ua cop°j 

H7I01I 2iOiAl°J §7rM 2|.HIS*= 2101 fi2£iaQ("Electronic Materials", 1998H 6£ S*|, P. 22). 
yum SU M, MCZflEJ5?J0|iHS CZ^EI^^iOHtiSLh SStJ- SQ #(12)M 

0121011, «l 17IEK10)m ^I^B AhSsfe 3° 011, HOI m SI 2S«t»0l 0.1 LHXI 100a era, tm 

Um*\omj= 0.5 LHAI.50Q • cm£! pErS S£ nErS CZS|]0|itiS $ 

£fe °i g^gagoi ^^oiystN °isa fe'Eisms^Ei ii^^ti- am na^rs> ^±01 
yss aus 7isrei cz« Eisaoias &?\ s^^md ns?atM ^^1^ 2101 gstrCK 3 

BILK MLh #(12) Wlr.0.1 LHAI 10QG • cn£] HZKVW PE^ nErSM U 

EKH~ ^0] BHi^oHl, Qi^ U^oCTte Sf 0.5 LHXI 50G ■ cnOO. 

ME, i&°J SO I #(16)01 201X13, XISEW »S ?4IOIiH WAr§S SB0IH= Et!" Ah^l 

4 SQ. ^71 «H USTatfOI S0l?4)O|IH2J S0I#2J §§Ar?>^S^ fi^tl^ S^WL ^SArS= 

oil a«$r= ass«Ei mmm a»*is 501 assd. 

Etl", 731 OI5(10)2| ^HS^ CZ MCZSBS 6IEI57ISWI flttEW ' »SU, Ge7l5, S1CTS, Si6e 
715, 6aAs?l5, lnR7l5 E Spfl Al CH^ 210 1 01 £ £!Q. 

Tfld^K Xil 1 7|j?(1 0)21 iSEIS^ISe! S^OL 7IS2| is« -4»»Aia£S« tfEIM/*DjS»S 

«a*(i3)2SAi Mgw 4= "sia/ ^issaa satesw sasuMEK3iE#oj ^^ei^ a£ 

CVO(Chemical Vapor Deposit ion) Oil 2tfB ItiOl MEI- 3£ #(12) fe'EJS^AKIIHHf £E|^U 

MEfoiE^oi mm*&* §a#(i3)oi 201 

S3#(i3)2J ^> nm LHAI ^ ^mg£7r H^uhLK 

■ff-; a 17I5-(10)«M §.9#(13)2J «em= 2! SI 1718(1.0)3 a 2719(15)21 4 g»«0I 

BSft (13)* OIEI SS^fe 2i S£th SIS?rfe?ICr, 

(dii^gj) 



gSt!" S^Oil CH^BA1£ H 21 R? SS|. I'lfOI ChE 0|g0| Q*?S(1,8)2J g£|7h SPISITO 

g 4 SACK 0|s^gj2| SB& £!±21 Ol^oi 1t| g^Oil *Ot!mi S^H, ^ SBS" 

s^e^ii im^m mzm ^s\o\5L sq. oi^g^, 3 mlixi, n is e 

e etjAIUESMi £E!#(14)g flWHl itJ" ^^ol~ ^01 dSEID. mt\, AW7IS2! 

XII 2715(15)^1^ 0121 SO I #( 16)011 fiQ 7^711 Si^HS, &E} ^ SD 7|7flS{SSM 71- 
gEJ#(14)S -ttStt^SW, ^EI^^OI iS^fe UKK1 CKF tgjfl73^ 5101 

OlS^gJS 7H*S2?# IkeV LH73 lOMeVM 5t»fe S^ILHOil g§*SS« 9$BS 4 2iQ. 

(14)2J =)1i|^ 7r^agnHI [QEf ^ffS r H^, 01 ±S2J keV LHXI 500keV 

2J« ^ §E|= 2101 HrS^eiCr. 

biag/p#?S(16)7|- ^3f2J SEI#(14j0ilA| gOISMI ^E1£|E^ 0|s^°JM ^ofe SOI SfiorQ. 

s sswais, ois^a.2j g^s^i fv(^asoi)7h iaoi mq #(i2)mon sis^ o!s?a§ a 

saa- ^aaois ssir soi at*- ^saD. soi#(i6)2i ^ibi^ ^ nm l«73 5^01 

q. 
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0IS?aWI ^^El^ MEJ# (14)21 ^JH^ ma 0.5OK3IHS £^ 3 OimOIQ. «B|, XII 2715 

(15)^1^:012^! ^(i?)s sat* ^nos ssupi m ^ a e= 3 oi*w nm um^tw. 
MBjf^ujs' mm §3 ois^asi wwa? -'apucq. 

HiSHirg l.Oxlo'Vcrf LH73 l.'OxlO'VcnrtHl, UffiWWIfe 1.0x1ft*/d* LHXI 2.Qx10 1 7arf(HI g§ 
14 SICK 

0IS?fl2| *E= -200X21- 800XAH3ICHI 301 die*! S HI, ER UHsf3*PI= 500X E= 3 Oloh 
OJ, CRQ HffiWPII£ 400X 3 OlohOIQ. 2HU9, SE7* 2* 500XM i£2hmS, §J^g?l 7KDh 
01 CHI H°! ?S0ISS SI 17I5(10)£S^E1 SSSOi 3^51 »4+E|ES, MEi # (01013 £bH MS) (14)01 
ttgEIJI »7| IDISOID. 

S£l#(14)# *}2ofe iDi ggs, »a*DW AlgSKM Mil #3, 44:01 SOI £S2J gsjLHS S 
5^ #EF^0IOIS^a0IQ. BE^OKHI 713*101, 0IS?g#(g£|#(14))0| §EH2| 0IS4 
S2J S?MQ BAIZHHOil OR 3gy ^H£«gg 4 2iQ. 

(a«r) 

HI 17I5(10)(HI 2^£l~ HI 2715(15)?] SWSA1 33S 93§gEIS7l5; LHS*!Ei57l5; HI 
S§gEI57l5; MBOIOPI'B; "3S7I5' E= SEI7I5 s2| 1^2f7l5; Alg2| g£?7l5; S^DIU § 
21 nEfiDlBl 3 6aAs, lrP^2| fflttBfiffiH7l50| 2iQ. HI 2715(15)21 §^ S0lft(16)B 

ggej H£g°i 2j££i^ ssEn.TQEFBnm -floiao. » oistio)s shj, gaAq g2j 71 

SOI aiafef 71-733, 01 a«W 4 HO. 

s»* 27i5(i5)2|. a srs *ioii diei bsm-«ts*i& as sq. hi 1 a hi 271521 g*vj, g 

3AIM7I 0IM AK3ICHI t!E"fl«E|Q| 3S^S^iM 201 §2»hQ. SS2PIB0I SI 2715 
(fS) % 2fi/d AhS£l9, SfiSAI E£ ¥StJ2J ^§SHSiA|I|jy3 S^A17|- HS^OIB 4 SACK 017I 
Al, 3 gfeOI, 3A| E= iA|EHy21 SH#E 5! dSEt £01 71 CHI SMSI ^§±AF7h 

HI2S 4 SiD. 

DB*i(19)S M 1715(10)21- HI 27I5(15)§ AISNAI a^AIS^g-W 

aSOflAI ^#£171 SOB. «i 1 a HI 271501 B± ^gEf^OKM HJoB SSIO 3M2J 7h 
XI 12 MS HISS QS S^WIi S^i ^7W717| «^ a§2] ^«2J g^£|^ feWS «EI 

^ 1715(10)21- HI 2715(15)01 S^TSEM £S££M| g**EI£ S^tHI, 2^2| Eg E^ °(H g«E| 
(0!^, • ? a--1B.«E| ,i S §t»S'«m= S£ Etf SCK HI 1S«E|fe LHXI 500*c, Um^\ 

n= lh^ ; -400x 21 ssoiiAi asexi^ ssgaaoi ^01 h^sfd. 

Eth HI 1SSa7f 2i7)U E^ S~ dEHOIAI, Q#^(18)l E^ SRS^KHI 2|o| HI 1 
a HI 27151 S^fe 301 SQ. 

S^e^M ?iy M^I7.|0fl 5^BAI, HI 1 a HI 27I5S CH7L §4:, 5S § §0)1 Al Oih: 221- a 

HI 1S«E|2j fe^|7|^ N^O^iSI-SWI E~ 011^ 54J-0IOIS 

HI 17IEKI0)s AIAI7I5HMA1 7|^h~ HI 2715(15)11 ^IS S^EIAI S3, EtJ" 7I50H 
g=!S! ^ ±^21 A|737l50fl S^S 4E 2iQ. 

(SHI) 

Q»^S(jB)fe g^EIOfl 2J^H tfaiEITJU ES. LMsDIH * ?«23, S^EIS 400X LHAI 

1350X, CH^ HUfSISMfe 400*cLH73 1000X, Q^Ej d^o^]^ 400X LHXj 600X2J SEOHAI 

#7| .tf S» UfiF -BOI B»SI3fttWSa, ^EISCWS tfEIA(U)UI2| BS2| MmW 9 DKM3SWB 

2j g&w 2j^e lh¥^^s 7iaoi asew snail stwi #(12)21 a^s e= aaa 

^a*(14)2i ^q^7hytfM Afg§101 Q#^5(18)M SHIS' * 30. 

^HIohTil^, 0IS?Bft(ttE|#(14))S 18)21 ^B^S^H i^SQ. C02J-AI, OlS^a 

#2] a^asrs, «7i7h ois?a#LHM u^^. ^b^ssh.sssot □ b^^h^ 

cm Ma ?m= ?\m\M tisq. co-bw, oissassmr ui*a* i?3, c»^(i8)^ oi^ 
asLHQiiAi e^ aaaDiiuw 3 tjswiai seiscik 

atWS, 0|s^gj#^ □ ^B¥(H]At& dlC^B#^S StIQ. O|0il 5fll Al, Etf, HI 

171 5 : ( 10)21- HI 271 5(1 5) # Q#qi5(18)S S^ft!" ^ E^ 2 Oil Ol^a#2J E~ 5¥ 

31 i^fe 2E OlElth Q#^(18)7f iftraa, ^S7k5*tfe 01 0IS^aS2| DH^ 3 

Si7h SI0.S SatlS, 3 ai3£ 2.27HH *CHSa. UBtMs 56% E^ 3 0|^2| 7IS§2J ZZmmM. 
Ah^j 0|g?a#£ Etl XO^S^M UE^Q. ^i}2J §E7^ SflO|iH2J tfol ^OWHS, # 

2© 0IS^Se2J asjiiSS 9IOIiH2J ^B^OilAi 01^ *<£> f ° ^OlfflHJ B 

ois^asuuw 5H7im eatte s^sf gasi- 4tni UEi-yja. eefe[ai, ois^ase 

01 LH^ai £T3, D#;^(18)^ 0|&^a# LHOflAI ^EIEIE^ ^feQ. 7JQ7K SflOlui 
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a ^soiiaiobai 3 as iTii mMM. os^5(i8)= ?-iioi m si Hum ?e^M^Ei mmn eiaaa. 

S US Oil °mra, 0IS^gjQS§s.2J ^§7k+£)7feg, 3 ill^Sir S! 3 Satia gSS gffitt 
3131 7W= -SEH'21: Sl-rlC.SSS o'HJ2| iS2! i^shg ABWM'ittSO. nBW. LH*2fS 01 
-S5aCfSS#(HI& DIS 4= SlSfiS*L.a.0lffl=-SF26J- SI0)§3©S Ol^gjc^iJ^LDOllAI gEIg 4 

'tHB^a; s*r 2^?jioiih7i- snai eij2 bissa qssxhs7i- ^ 

saiss a^m AfgoHS ag^oi sua a*Pissj« ^skm 4§seis sb°s sat* 

DSlsOBAI Mai' ^ S!D. 01. §?0il ?H§, MM g3, 1150*C°J SSOBA) SSJ 30i°J 

Aiaaaeasi aaaon asi tstei 4 aa. 

b ischial st* bis?aDS§xBS7j sa*!- A^e oigoFO). oig^aasiKBS <=*m 

ss 01 xaggg3 oH-ia □ ex^h §2k is^, ssti- son a*B Qs^2(i8)s ois^ac) 

5si aiora7h AfgEis. s§* t §njoi ( saEi Qspissag 7)atrt)i aoi, g^otiuAig oi son 

5Mm*^e^ 7Hi 4 20. 017IA1, ^^SJ2! OlS^ejQggS ss Ol^aDSlXBSa 

5xj2J ©3011 2JSI g^EIS Kh§2J aOIWe AFgo"KO SoH§ 4 2iQ. EB0IA1SA) Ahg7hs£i- 
Mil g3, 500 LHAI lOOOTgSa ^ffl-Slg 7)AIS C0.-aiO!7aO|IIK 

Q31#§, E&l OlS^ejQgggg SSKfl SS OlS^SDSSfliea 5x)2) SBOIffllBLHW 

s5:0pisis gg-®s 7mm -4= siQ. £E*f assHa a-ss-w ?®i 4s ao. 
s*h os^saem Maspi 4=essAi, t= *aa ma^sd asms as 

UStHHiAl l^MgOi ing£¥E1 £aE)S ±a "SBA^-# Q#3£(18)g 0IS?as(MEl3 
(14))0BAI M3o-)7l ?|«| AHEIB ^01 aSfhR. 

g oi£i(Hi, gas^i AiEHsjog oflgsfe 7isM sm, irg sa %7\mm, m^sMta* ss mm 

H g£J i* SS '4±Si*§ §2| aiEIg OASES «!SI§ A)g# 4S SiQ. Sth 571, !±7h±; 
Stt7^ SS 117)^ °»1£AI Areas S3oHlf. CH3£S, Al^2j °l ££S ^ 

2?a?h A^EIS as S35H1K 

stf, tfaasjooAi oiig7i&s ?cts sahj, ss gei^ofg Ahg%- ^s 2iQ. 



_ _ __ _ JM 

itSS '-SaS^OB CHol. Stl XII 1 S'35« 27I5S3E|I^X1I£J 7WhS ^MOfl CH^H 4 

qhob, gas^Ei-oi, 27«°4 7issai^ni^ ^Oii iiaiw, z}- 7\Bmn^um ££m §01 a 

01 sSAKH 2J5B 17I9D. MaS^OI 01 El k#EIAI an, OitQt^ OISS gfS 125 85) 2i= § 
?01E, g^Afe MEIS2?g SS §§ »S0| 3^»A| t^S gEIS^S »l7)SE5.?a 

acf. £th s*f?uoiffls, g^AP) g*r7issa°i ^s*3?i2i s^aioiQisj slhs ?aa= 

Wg2S, 01 ttt7\ AlgDhXI SS AHgEIAI a2i2U, ^5^£S S^fth SEia^s KffiltJ-^S 
AN #31 4 2iQ. 01 S^CHI, 13 SS SJSEIAI SfSHS, SEIS^^l g3HHi= 7)2) ah 

SE|73 % aSD. ^33^2) XHS7f gMAfXHcjOfl S|*| 731 71 § ^ "»= S^OIIS. S*T?4l01fflS 

30Wx-||(HI 2JSB TSITia 4 S= S^OflS, S^IOIfflS SOWSg AI-StTOI &0I 1^ ga3S 

aisoi aoi gai ^ aa. 01 s-s(hiai, oi. sjus §3 ss sohsaei-s as. ssiw sjTit!- a 
s°j aj^issFe nai ^ sici-. ma-Ai, oi 2^ 201 s*r7i=!ssoa 53*1011 en 
§m, tjoi ^asejg atasi— stf^s 01x1s s^ou, ggAg ^au-ssAN 37ii 7ichs 4= ao. 

01. eSI-71 3^±^>il ^tJH3. S*r7IS§Hia 53a S£= 1501 OKd S^OI HUra&KJ. 

□SOI. MA^MUOt as! BEISI-S 1?(HI, Qs^?5(18)a SSS -200-c LH7Q 450X2) g9|LH0|| 5^ 

eis5 ssaa. tKBSisrais, 4's lhai 35o-ca g^iLHon ggau. 

oiaop. Q)#7i(i8)2i Mag *io«, gass ois>a sag oft sk_hhi 21*8 iraii ^s aa. 

• smsi g-^ is a^oi g^ s^rsiioiffloii s*e □ ssujoii smtm 37hjp-. 

• isma ?jioiMoiiuAi7f 3?oq. 

• 3S7I2) mm 7|^(0flg S3, EOlg^TqS a 5871)7) SilOlffl 3^3(S^80liaa ?S¥)0|| 

Ai samHs fiiaaci. 

• meisoi snoiE)3^3°s sg&m, asgsioi oie. sss ofls'Eia, 3E7ia Wah gs 

- DSS'gOl ?JO|IH3^30fl SgE|2. t)#SSiO)l g §2) °«ia7F ^D)gH, SSI a S^OIBS 

•isai s§t^7l 4H«a 7>aEi7)u ss as^aa. 

• tJ(S3^ SS 113^)01 SI J (SB M 2)7\BW 0)58 731 2 (SB 731 1)7131)8 4S^2S. 37)30. 
Sth D#7i(18)7) g^^stt-tf, E= 510IE ii 1= 2hytH>47) g^£Sth£+08 §7)& 

°». as a§g^£ssK+, ss 550) s ag ss mtm^±?\ a# s^2=a-<yoii g7ia st,^ 

08 SAIEIS S-a°S, 0l£^a#(MEIS(14))3OI UIQtl ^^!5^CHI§CHI a*B <y§!5{£S MEI1 4 

ao. 

(73) 27IS542J &%W?i 7317)) 

D#75(18)7) MEl#(14)g AJgsKM MBEjag 08 Ma#(14)0| SOIe(16)9)08 fefOfaS 3^08, 5 
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5SS 73I7151S ±m0\ WB*!*FD. MS, £E|*(M)0|A| ^EPh S0l#(16)2f ME|#(14)1}°| 7113011 
Atl^SIS 25, SI7liSIOI M^fiShCh 

E?h 301 IS 3EE!9, SSI ffzf7|7||31 SOKCMP)! tiold *B7|SIS 2101 #D. 01 3 

5011 goiHSAi 2£ ss^eijaoimsei, eie^ch^ai-oie, eib-hUSeioie- t*5oie^ 

AIOIE, 0KD!2!UMEHDIE. Ml 1^ AIOIE, gS0lite!EI5!K. £EJ5UME10IE, ^SiS9[E.ti\0\B, 

DOioe§ soj souieim, as &?\ mm^miMJi ha-, no; 121 attai as m&oh; koh #21 
imEim oj !oii sua nEfe]9HE|Eojijpp ch^ ©moid. 

M-'MMI gEI#(U)2| X071S. MEIs(l4)OI 5sTS 7I7H33E2I- OH 5 ^ £3^1 0I5S. 3 

E*h MEIs(14)°| OflgOfl 2|*8 «7i«hs 2a sd. 

ch7iai, g^sshM- as ai±s , wsssporaAiAg, KOHAiin as siaeraAiinoi ongx-BS 

Al Afg7hs5lD. at! A1^71stt 3n, i?2i5f^iir, ES SJCHE 2H+Sf4=± ES ST§0| 3^ 
2sai«HI §7IS £tf§*!, a= S.e§ g 3^atl-d-, as ^CHE M£&£± ES STSOI &s§5£= 
ShytHI S7® £tm°-t!0| 2JD. [DEW, i?£I^if tJSSIS g^OI Afgl ^ S!D. 

SEI#(14)°| &f?sOI Sf£ §5, as D#?2(I8)7|- S0I#(I6)21 gEIS(14)AK)|2| 3I301IAI Q|Gf g 

si as 35ob. soig(i6)°i is? sei§ ^±oiygg ts^s^t satm 4= sjd. 

4401 y 51 £ 4=±S tl-S©hS Sh£J2^£|7|tHIA1 i^EIOil °|SB t8tfl£!D. S9I7IS 4v£7K±. ES ^ 
i£(- t|?^(Ar§)5 015012 £t|-7liO|01E SD. 

^iOiyHl 9\tt SES 135CTC AhOltHI 3*>a01 °iO\Ol SKO, UUfSftfflS 650X21- 1250 

'CAKDIOB 5l*a010t QQ. 

$±o\Mmm sit!- 4=4:otysg?i7i2j avmn sas ou=. siuoid. ch^is^khiai, as oh 

^ISKIxlOfpaja ix10 J Pa AIOKHI 5*JEIS 'SW8HHAI 4=£0iyi!S tSSIS 201 a^fO. CH7|2Jfi 
D Sf lOCtariUEfS *S 381*KHAI 4401 y 5! © t»S>S 20) sjiJ-sm. 

meism4)°i snioi 44diyaoii °jsn ai7ias 35ob< meis(14)£ ^Eie^Ai-oiaoji ojtfoioi s 
was 201 hi-b^shd. 

QSj ^AISPIS. 5WsO| #E|=^AK)IECHI CHtfSKfl 1*|E|§ Ilfl, gElSg ^?S§hS 01 ^EI5^AJO| 
E21 ^EISS 0|8|2| SSfOI &mt*Q. 

Si+SI0,-»2Si0 

raewd.. oi^sa^sM smsiEs xwsis 201 Jitsm. sswiuais #n ty?\ m 

S0ls(16)2| 5301 g&aSIS BjU».WAJ'0|-S|2| oisoi atst?a. 

[QEfAl, &lg^EI55tS, B-fEX-a^ieXHeEl £S9|(HI BIS^EIS^ SOKHI 2J^H g-^SSIS 

221- S"^ *IEI2H^ §°l ^tKDI SOI. B^SSIIOIItlSI- g^oCT lg>t1§! i31 7^ 4= 

sin. at.i- suoio'hhia) a^a. ?h 4 ao. ^. so Die g°i ass&th g^sa°i g,^ 
s ^eismss 2| ?ioiiaojAi ati- ?4ioiaa ssoiiaMoioiAi af^nsi.sasa &^&oi aoi saichi 

e*n MEis(i4)g sol as oflgwi °jta y^gEDw as si^ti- # 4=i0)yiis asts 2 

E W. 

MEj=OI OlS^atHl °j^B S^(11)LH0il S«3S 3-501. 23(11)21 S^M= 4^1 S^2| A^ 
©Oil 2J5H yoi£iS ttBI«(-14)jlf cntnTiSQ. 

SEIS(14)0l Qs^i(18)21 MEI^ 201S ?3I 17IB2J l^S$|Ofl((fflg S3, MEI#(14)OI 1*KDI 2 
□ S<S #(12)LH0fl ««S 35011 S^dDSS- OHJEF StJ-OI SL} #(17)^1011) BOEl» M. J 
2J2J gSm^aS SSS&.^0|| CHt^ I31&SraE|S 0I01XIS, 301, 3Eh°!9 ES Oflg §2J ^« 
2J S**(HI 215B S^ii a^SS-W. »l 17l£^ ABS^ 1 1715 as 01 DOTS M 27IS£SAj QAJ 
XBA1©1 4 i3Sa^S|EI7F S&2J &EIB5SW1AI AJS3S 3 Oh ES OAS &B011 2) 

SB tSSBXIS 201 S3SHJ, E*]- 4^5&SSS*l7|0flA| ^«E|0fl °1§B tSsfll 4E 2!Q. ^ d^S 
£2Pfl ff>s3, g^EIS aXO^PI igas §EIW 53S -BBaw 4= 2JD. 

SSI ME|ft(14)01 ls!0| 3D 3£ S(12)LH0fl S«9 '35011, SSOI SD Sjf -/"Jf.S^H'? 
g^(11)*|0fl 2i?il SILK [OEM, S0I7ISS WiSIS S§2J 3^§IS 4S§ 1^01 MO- S 
(17)LH0B SEIS(14)l W DAI *JttE 4 2iD. 

soi7isoi ati- as a=rs§ a^shdi Hi^as 35on, s^si soi7iss sooibs^ei aia 

D. 017IAI, MEI* 2013 SI 171 &w UHm% y °£>H Em SO DISS SI2IJ 4= 2iD. 

(g£i* oiym 

a SSOflAlS. ate 7a^7lff(lfl 27I5-(15))2* OlflM DHflS SOI7IB(16)A10|2J S=f as 
S0I7I 91611. D#^5(18)l MEIS(14)M AFgeKfl ^Eltl =. BflEi(Q|*. "3 21SEPS 

sets 201 His^sOi 

« 2g*3EI°l SES ^A1 ^g*i- a 1§*IEI(S*fE§ ES S^*0fl ^SBWS 2D W= SE2J 
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ei)mci %n gstia. ^piss, n 2g*iEi2i soared taarcAKNM straoi sioiot 

Ufll, 800*c£f 1200XAHDI01} itJElOiOt tit}. 

□H3|3SHIMS(SBI«(14))0| 4^01*53 g(H| 2J*B ^H^BISLHOfl *2J 33HAI, g*3E|0fl 

2fiB Kftfe S^M aa§H2=, B»Elfl..VI*ra SCTU E^ SO. WS. SEMAI g'SEIM tiufe 3 

oi Hierawch n oig& 2f/5oo*e& ^iifoi^ ssmai ai-oi3^tnM°j guoi i^hal ^71011 21 
sf§".tei?f iftitrpi mrsoia. crew, swasn- s«r*soPQc s^on teo-ws sesi 

■ flE|(H Tg^HDS 500*c ES 3 Of&HHIAi tStfe 501 HmttO. 

CW?2(18)7h S2|2J ±»2| WHOI 2|fl gEIS *, HI IgSEIMQ £S £S(M« MS, Sf 900*c) 

2j a-2aaas soi#(i6)a a z?i5(15)aidi2| gsr&Eg sbai^pi wb ses> bzisi soi^isa g 

01 gfflWAI, 301E 80tTc2f 135(Tc2| MP- SE0JA121 BflEKHI 2g*IEI)7h 500X E£ 3 Oim 
2] MQ fefg £E2|' 1SEK3JI 1g*IE|)#(HI *8oBAI2, £h£2J S2e&0l 7H^E|CH tf±2| g£! 

SEW CDS 0SF2) S-tiOl g^LKBainkan kabushiki-KaishaOil SJ^H BSE! Takao Abe M "Silicon" 
P. 194). 3E1LL £ U9WAL g£TOI SP ^£#(12)LH2] a^oj ^on S , MO- feTS 

£E2J gSJEHW 010173= Hth*S'S£2l g«E|OJ 7I2ISJ- gtH B7^ SAIir 4* 2iCh 

S3, B gfson ^±t±^z\?\mM gflEia aoiiasi ois^gise Aigt^sai s 

ElEIOi EP€ ?I8*|£ 'OISSP. S0OIIH2I S30fl 7HJf§ #2J ^3Sil_H21 3°2J StKCOP, S 
53th S)S g»E|0| ejufl UHHI1 ^ PbH3l±2| ^2l§ §7H 4* SID. 

W§ S3, 37|0i! £hoHAJ SSV DFS# 7hA|3 *f|£E|fe 16M(megabyte) DRAM(Dynamic Random 

Access Memory)2| HI£§g(HIAi, C0P2| £XH£ £M7[ £173= SfeP. 3E1U, 16M DRAMDI 64M 

DRAM££ AIZMEISWIDL PHK3I±2| ±Afe C0P2] 37121- 712J §g*J 37IS gTIIEIHS, PHK)I±2I 
COPDil ?mtO\ SOU ^7il ^OhS 201 Q. £ gCHS S0l#(16)0| DH° ^ CCPM 

^^SM^^IDUAl g^EI^! HI^S Oil Ai SSOI 2i2 CHlF^il-Ofl gfHth ZNXIJI, Oil 

m-aiflsfss -asB aoiarn cHamEs ^ichsq. saiwi ?4ioia°j ^iss s^hEioi asm 

BSSQI OigTil 1 20IEH2 stH2Q. Etf, ^HSIIOIIil- mm 4=E SQ. 0|Ei^ "OISS, 
4^^S M^I7I(HIAI g*IEIS ItiOl £D #s SIOiaM AhS^IOI SO 1 7 IBs Bl^fe 

osmi,.^ojysi smtz ssmi y^ ^eis,(14)s hIti^ s?(hi, ^oiyncHi 7iei^ sse 

gxlEliLHOilAI T^EIs 7IEKHI CHt^^ XB^Oil X-iEll 71^21- OI501I CH^f= AK3I2J 

TiEiM coEf cm ami CH^H ^S^ h 201 a. 

SEIi aS(SOIS.)S [IH Oil € ^4rOiy(4^^ SSS^I7IWIAI g»EI)M ^loB Oil § £13, Oil 

§WS SOI#BJ 53011 CHSfofe AH ^Oil CDEj- Lf^, 01 AF^Oil CH*H Ol^h ^^1^^^ gSttCh. 

E 1.501 EAIS BfEh ^g g^E|«DO|ffl01l CHth HH«b:0||AI, Bg§ ^E|=#(S0I#)2| Ofl 

S^Eb E^g^EI=#2J 7IB0fl Oitm= i3(Dit> F 7IB)2| ^g(HI ECIEJ- 3>i) atKK>. E 1501IAI, 
$AK1)S ^^2) SllOlffl! UEILHH, *7}(2)= ^jg^ S 3015§, ^AK3)S SIE1M. *AK4)~ x-i 
E|7h^2| AEgf UEfyjQK 

E 16S CHSf&te 53 2J XflgOil OKI CHIil^E2J ^E2J^^M EAiem 35H = 0|Q. EStHIAI, 

2i 7^5ffi^s |'«jis^E( e v)oj «4=2J £E2J TM UEftfLh. ^¥2J 7S5FS^ 

1/T0i| CH.Sei- SEM UEKSD-." AHS5^S OflS^E(nm/minute)2J CH4M^# UE^Q. 

S0.I7IS2I 3°0fl, SOIS> ^, DHS! 13S?|2J BgS^Ei5#2J ^]ffl= AISHJ S&Af 1 g2j Sf=j)fl^g 
7IM AFSoKfl tiling gO|5WI ^gg ^ SQ. gx-|E|A|2] AIZ[7IZK)| ^5hEI= gof, g^EI 

S2f # e«ni2i b,s.(h&s)s ^§ei3, oiisAia?iz!iM cHSf ?m?m Baaa. 

E 162| 3ffl=MAI, a 01 El A- HflO|^HlS(7iBg Wg)Si0r7HJSf7l5WgSi0J CHtftlM SAIEI 

- ^°QU 20i2 ^ SE0HA12J Dflg^ES UEftSQ. 01 3?Dil, Ea= g^XBSBM 2^71 

§f01 M^S CH^f 3|AIEJ 7|#7|^^E1 4.3eV3 ^gEISiQ. 3gQfl, ^ EAI^I EflOIEiOil CH 

*!■ Ss^ CH^7I52J *H£S LhEftfQ. 

EtJ", QI0IE1B- g'aEI7|- WS/£9Xfle SiO-Ofl [HtTojOl SAIS WIOI^XHS S i CHI 2J^8 tStflS S^Ofl CH 

oiflM, aioiEic^ cHt> f 53?:Bg sioii cHtmm sais mioi^ng si on 21^0 mm gx-iEiou chs^q. 

01 S?0fi, H-gOilUXI Ea£ 2f 4.1eVOI2iQ. 

ay cuoieid^ cHtraaas siw» avtm sais ihioi^xhm siwm a*e. afis gsEion amtto. 

01 gSM, »SMUA| Ea^ ° f 5.9eVOI2ip. 

4^t^?hag^7IO{|Aj g«E|0fl 2J§B, MOI^mSSAI ^E|^2j MS^E^, CHt> p S3^S# SEIS 
2^^E1 S35^AK3IEg ^tFAJljo^^; E 160UAI CilOlEi B2J- C2J 0Hs!^E^2j xj-01^. UEH=T BBf 
gfll SECHI &7HS0I 2f 9UH jPW S7FS0I STSap. 

MOI^ea CHiWESXOS^ Sgg^EiSe! S^Oil, 1200-CO{|A1 °f d..045nm/mirei Oflg^E^ ^ 
g§| ^QKE 16011 Ai B0IE1C). g«EI0fl 2|*t OllSSg 3haOI°K)|Q. 6!S. fiEISHI EH*? 

CHSfXSSI ^EI^AfO|E2l 2^ OH, Oflg^E^ 1200XMAI 2f 0.36nm/niiriO|3(E 160AAJ 0101 

EiB), 1A1^2H2j CHl^a^ 21.6nm0fl EgtlD. 01 0D§^ 3*30^ .S°2| DffggRH! 7^H3. 
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E \1B WIOI^BS SiOl HHtfSaXBfi SilfcW MtmiS Et!" WIOI^XBS SiO.^h CHtfSaWS Si 

Oil Qltf*f£ 3^2j OilSlfg EA|dF= HfflSOIQ. 7S£ffi^S (Hi§2i AIZf7EK«e«)« UEH-H = 
Sra, Oil^SJ ?JJ||(nmBSI)B UEKSQ. e^S^ Si(CH* f £S*!i£)Ofl EH»M& SiO,(tH10l 

±ag)S §*iaSh£ g^Oil EHS&H2, SiQ^Ofl CHSWfe S\m §«Elofe S^QICh ^xlEIAI 

2J §E i20d*cO|Q. 

e noil eai a BftfaroL sot* aiz^izjhi .aaaa.wioi, *i«bs's uayi Henroi siwi nttf 
■ma site §«asfe s*?7h ^AHgog Lsyi ukpitoi siobon mt^i— sie Baawa 

OflggOl HQ. ^, Ai£ CHtJufe SiO^Sh Si§ gxiaafe S^OL SiOb7|- SOI MSSCKIi 
Dilg^lJiPf- Ei ° HQF). 

E 18S E 172J glhS^EI SiSIXh ^, EHtr£3flS SiOtl CHST&I01 ^Aia tHIOI^XHS SiO,2] 

Ofl§A|2f EH* p SaXH£ SiO^Oil CHtfSKM tfliOI^BS Si2J MSAIOO Si£3m SiO*£90l zjzj- MS 

1 W SH7iEI^ Si£jAF2J ^1 UHBth 7S3£§£ Oflg2J AI&71ZM LhEILH = SJ3, A0£&£4 
S 7|7ia SiSA^ ^(atoms/crt)S UEKSP*. E I82J HEH=LOi|Al, «W2| SL /dIS SJ LOE~ Si Or 5 
3011 CHf§F£..S!3., SiSaOfl CHgtjD. 

e \m eai a tf^s^AHDiEiaa-'^a'flas-iEasi onseitii fijErsaxwa bsis ^§Eia> a 

irafcaws a*w. 5 aa* est!- sr&i'-sisnw Bstaa uefisch 

gaag orgs oi32F Qfe^Eis^AKiiEiaa-Hj gs&sn 21a ^sji g7faa. ons»s 

OiSKHI 51^21 SOW 212, tfaasf : fl3a*U0|Ea IMS B»«0. 
Si+SI0.^2SIO 

0121 SI2| #71 OiiS^E^ QWigSS^H Qflgl 532J TjEI&il 3WBr=0/ ^EiaOl CHt p £2 
XHSSAi HHxia 3"?M, OUS^E^ £3Z>2t 71EI7I- C&a HteKIIl. CH*f£3Xfl££AJ 

aaaSAKMEtt HHSELi^ a 301, OIIS^E^ XS22I 7iE|7|- ^HIWISOI HJ-BI- SCHSQ. 

«HB, LHSEI = SS«7k±7> B»a2| g?|7|CHI 3SJ&IXI S£ 3 3011, OH§^E= 

7|H| S^SQ SOil ^1711 ^StCh CHitIS ^S^7^2j gXfl^ ^ifflyaoj Ai (HIS^E 

m e^A|?IS ^ £2J££AI 71 01 tO. fe'Ej^a ^Ei5^AKDIE2i 5301 AJ£ CHtf&FS S^Dih ^ 
IB? agg CH^oHi2J «|g7K tH^tlS E^^7h^2h2J a^Ojj 2J§H SSOfl E^tfOj 

01 fiSa tfg&fe gfa^S OHSBQ-. OIIS S3, u^a| Si+H^SiH.21- SiH^SiO.-*2SiO+H.O| 2iQ. 
SiS32S¥E1 TlEia Si^AI-fe SEIS^OIEiSOilAI SI0U2F BJg3tOI 7^^^ 01^^^, SiO 
S'B»B 01^21 5fFS7ia= SQ. SiHr7f (WHS ^"ElEIHS, SI-SH0IAI2I MSS-5SBO. E 
y^;SI2| ffaOl AIS/CHtf&fe Oflg^ES 0|»S| 01°^ ^,^1 ^O^AIAIS SSQ. Si^a 

£^E1 oREia SiaAi-7^ 7^fe^g 0I22J S&SEOfl EiTSSS US. S^fe WS^ES 7^^ 

2j siSTjsj srtiM 2j$« isaa. h^oue g^em, ..*iaa sia.7iei sm^Es so. 

fi3SiO ; 7|- SaStOfl CHt»H31 SAiaS S^OJI, SI5a£S^E1 sHEia SigjAF^ d+tPtiaOJAI 
^SEIES, Et!" &SOI aat!-Q. SiO,i32J #afeHH SiOS 5& S7I2TS 7fA|HS, 

E~ Si^aOl CH«§fe 2?MQ Q^'OIBW SSath. 

Et>; sss^as^oi oitmfc sa2j j;ig7j siC(^Ei5?^Hi-oiE)a g^ofl s-^g^as^ 01 s 
if£ Piifse ^a°j xhs7^ Aiasei- a^a'dra §saia. ornon, oi*«§fe 5321 xue7F ^eie 
uMaoiEffl s^chl easjaaaarsi' mbhs.-miwe say x«g7> ^asa s^ai- &mm a 

^Aiiewb, cHtfSfe say ah^7^ fiiawAKMEa -a?M sasfiassra 'OUSEPS. 4^ 
o^opion^ ^j^^j^ oi sj-21 g^EiAioii a-is^assHHi ffltmis cH^saoi aae, es 01321 
sss^sai ^a.51^ &±p sn Eti- 012121 s^^h^ai tzztm ss ass a 

EtJ - , Q|«5SOS*H OilSl' &E^mid|^S2| 7)EIS BJEaHHOI^SMAI &gg^aS^OI SBI 
H7|0il [QSD. . sjCHE Mbn£| ^SS 7^= HEMIfliOi^QIgOll SflAI, .EHtfiSMfi 
2F21 SSBmOil 2|7|§t= Qilg^EM S7FAI7IS -S31f&, 7\E\?\ 9f 20mm E^ □ 0|*h bKWSF 
Til S 10mm ES 3 01^1013 SOI 3D, 

E*>, 44f»SSS SS?! 71011 AJ tSoBAlS g^aSSOlAI &"EI0WIOI^IBS2| ^£30flAi B"1S^EI 

— 17haQ. 



COaAl, M^M7^0fl 7ia*i- SdbtlOl, Ulfia^ ^2^gOii 2171^ £ I^2J Oflg^jCH 

qoi feooa. mm mzmwm mtm *y£t\mo\±M^&){?mm(})m ^?^)2i ssa^iofl 

a .EHBStf affaf(S3)OI 7^* M (54)011 Otffl SflStWI ElEs SO15.K50)LH0il UH^lEiH, SSi £E15 
^AH3|E^ a CH^53 (55)01 LH¥(H1 HHxia E 19DU EAI a S^Ofl, ?fi3^2| g^17|7^2J hM^E 

(S5)g aef Q2s i ^> sua. mv flaa^AKMEM sito ougsae sssi sd. 

e*j> buoiaxbssai ^aaoi ^ss^sai ..tfaaa t^m 4^m^sai t*±m ifSoW 
s=, ^ 7f^sosAi Booi^weeaaa.&ssra s= xhsu ^aa^ofl cHt^aa^AioiE^g 
mz&w oBgEjg s^oflfe/oo^Eg oflgofl 2j7i*j- ^jjoaioo 2^ ^aa^AKJiEwi ^eiois 
iia 2f i/iog yoKSQ. □£i°s l ^aaaasra =n7F ofigon gse- ^7iEiE^ sies nfloi^jg 
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^bi^2j ^jjiich] o\£t>\= siawsi eau 4fl^£s sett sigxpf gse^Awi^M &sa ^ra^ 

□IEI gSEIOI 2J£3, JHIQI^JBS SISLHTIiW SIGHT: 4= SID. »£SBSSMAI ^ a§H = §tf 
5KH1 9tB fl3MAK)|EBWI CH^HAJS QIVfi|2re4AF0|SS|S| Xi17iaE^ 9££! £E| 

i 5°{£|. =JM2| Sf 2;2HH'S<aaaOI HQ. 

71*1531 setm?! m Disfsasi stm B7»ra ssti- »ois ksck 

£ 2GS 5H£E|#0| OilSSS 3!§21 31 XAf^l— HefSfoi #B3£0|H, 01 #s -£±D|y 

HOll 9*8 l^SEJCH SID. £ 20M 5AIS 7195301 SSSS2I7IMAJ l*IE]a2!£3, £ 21M 5 

ai« utst boi S§9 tfEiaaoimsi b»-sbwm ktsw * S£ia. £ 20, 21011AI re, nws 

SO 1 7151 5A|*0. 

ggggftHJI ^nra~^2nn>9 £01 h£f 4nm~4^run9 ^71 POilAj §§3= E!3§gE!59 53(£ 20 

asjoi &sae^7i(^iojas)MAi g«Eiaa, &i§ga5SfloiiH9 53 a iroi get* 53 

21S5)0i ^rtmOlU H Oim9 EIiaE*KHIA|. Hfe^uCT □ 52 MAI 2nraOIU H 0I»2| a.VIB*t 
MA1 gOISCfe 201 

=E*h *^o)y§(Hi 2j7it!- Msiroi soi7i&9 sqi#m oitmfe oitf53XBge *IB*PI aajtj-^s^ 
aims 4 sjckq esasa 

oiet^s Msoiaoi 539 xh^s^s oitisili-. □ tisibw sjoiak *s £3m 

li7J9 2|g S**tH £XB8*n, i§#9 53HHtfSMEL|- Hx*S!9 53HH*F«9: 5301 

■aw son asa. dig g^si isoiiuTa s$i= sa§39 hhshhi c&s sschiuxi .^i^dium 

A1 Q £Ch 5SS«fl:71MAI tS§^ -SSEIM 9oR .53 9 WStfa^OI MM S3 

ELK HZIH^.53 SiS»2| Olgtifl dm ^ 0ffU73UH£IO1^ ferOWH, BHUXTM. 9*H SiSJXKr 

digtiAi fers 53oiiuxi9 s&3i ^s*iai2 ctascK bs§5S9 .-ssutfoi ^ xi^oih 

#71 33SJ- SOL £E|£9 (Hlg^E^ 4*±CHy?)MA| SEIEI^ 53(S0IS)0il CH««>= AHSSAi 
^'BIE^AfOIEM A^uBAI '«?ISD". [Q-EFAi g ^gOU SiOiAK DIS^aM 9*1 SSS MEIeOI S 
El^gj^CHI S0I#°1 5 3 (HI [III S0IS9 539 ^^CHyHQil 2|«Ai EjM-SJ^S 

^1 M?l7IOilAj^ 7185301 giM^I7IU U7^^?|7|(HI Ai S^S§^ gj= 1200*cU LI 

LHAI XBS9 H^^fTfl^ 500 4 cU LI 0l£h HieS!3W= 80CTCU 3 ^ 

1200-cU H ^012iQ. 5hA13" SE|7b^S| ^ ^Oil CDSQ. OlfflOa 

E izEmi SSIofe S^CHI^ g^EIAI^OI g&Sg D&7W^ S# 4= SIQ. 

CH* f 539 ?SMS£J SSHHI CHoHAJ- S^OI yOhS^S^I CH*f532H °l7t*KHIS 

01 S^t^ 532^(HI£ M^SUl Q° filf^HS tS^BS ^ 2iQ. 0I2S 7^g7^2| ^7iE|7h 2T 
CUSfAl S7>?F7| tllSOlD. 

0i7lg(HI S-Sffe i+iai- ^E|^9 S3# ^A|7IS ^SAJ 539 S&aS ^§Bo}H g« 

Ei9 2£7F ^6tra. 3aEg/oi ■"■.atf*.-asttW"ii ss7F 2iD, 173E19 hswiai ^ 

g^ d^2h WlSOfl 2BIAJ HW'*2J fiBfSf??na ^H&Q. 3E1°S, ois SgE nn*?Ki 

s wsraw sa7F siD. oi#§(hi choHai, 011 -92*cu aoists uibsisct aoiamo^s-- 

Q. 

01 an g^s flEliSOl §§ SSI-MAI SSEISP^ OISMSCHI flEPHAISIDi LiaHS, »a^»9{0l 
53SM ^Sa^ 3^M= OllgOlU A^I9 g«EIM 9oBAI WSi+asjOl 

J3L7ISD. [&EfA|, 539 S&thSIAIM t!D. 

oiae saM 9« sest ehb*@ BEapHroi^sj a 521 sbmaje u^sct Ajgs * 
aa, 

CH1J539 fflSM [CfS feists «Ofe, H:lt StJ& M^I7IMA| gflEIM SIS^^EI M^b9 21 

■*«i».«nAi'*gaa .atso. oias Efag.^asM ssis s^^oi «a'SM ch^hai ef 1/100 

at> ^7lttHSM 7[±&2Lk S'AFS §^01 CHI § CHI 9^8 BAfS ^ElSlfSD Q ^H, SSEIXI Sr^ 

B a-goj «H S 7^g *jgo| fimshEKYonehara)^ . B&*IEJ7te§Hl, ^)H19 3^S0I 

^4^> S^|SOI7iee a^nfe 5§g MliS!llLKfiUI§Efg9, AppI. Phys, Lett., Vol. 64, 
2108(1994);. DRW » 5,371V037S); ; 

01 S§9 W= £ 29 LH 73 £ 319 »Bf-B3S»EM EAiaOl 2iQ. ^> SI7i5KB1)S-9 Q^IXH 
SQ. 3^M, 32F9 SI7I5(61)S, 4?IFSi#(65)e 7HWBAI 731 27|£K64)£F S^ISQCE 29S5E). 

oioiAi, m i7i5(6i)s c:^isi7h s^7i&^i{]9 mmw ^mm ±mw w»m nEeiai* ^ 
mmtn 9^1 ai ^3^^^ei ^aaacns 3osi). oioiai, a^asi#(62)s, hf+ha9 

St^OlU g-S flajMS^M 9^1, MSaH «!7iaaD(E 31§5). CO^AI, S0]7ISf 221 
Q. E^, 01 3^M, 44:0iygg SO I #(63)9 531 Q.^ g&sK ^^-sfe^l ?|o| (H1^S9 73101 

01 2?0H, gHSi(H1QBSSl§Si)M EH*KQ^lSi#(62)9 Oflg^HI^ 100.000HH 

Ti] ^ SACK L3E1°^, SO 1 7]^ OISM □SlXBg(62)SM UIQSS9§SSis(63)0| 

~^Ai7m srnAi, a 2715(54)9 s^m.^^^ ssimaj s«g ^ a 
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am. B ITS2| gf«»g tiSSJ AI71^X|(Sagaguchi)= E 23HI SAIS DS!S|g#(62)0| C1€ § 
^Sh dlHSaAl 7P1l2fE if UERH7I mSOl S.sbl3^2SI(E 29§£)= C^S«e#(62)g Ah 
gSBAl MEIW 4= SIClfe A1*!l »AlttSO(«B3 VHB 7-302889). 

(SI IMAIOjl) 

8 BIS SI SI ItfAINI E 2 LHXI E 6g S^SfiA) £3g*H:i. 

E 21 S&513, 391 12| Si3tg7l51 H2ttCK 55 CHE XII 17I5(10)2| it^h 
= STjeiSS-SAN 713(10)21 S3CHI 13011 ?\°m ItHJI £3S^g(12) 

gfcfOI SO 3= S)§ aSt»D. His OCICWAI S«(11)l| 1**01 a CI 3S =(12)01 CHS SfllOfl 

• awi £si*i£« asacH swish a a &bioiai& mn mma. n^w sio ; (i3)= msmo\ 

m 33SI— S0lg(16))£S^E1 S*T?1IS2| g?|l *T§6|7| Slofi ^2|-2| 1 17I22J 13 # CHI a«EICH 

SID. 

CUM, S7h£, 4=4:. liS SjCHE S1L12I S!i°| 012? gCH#(13)l 712 HI 1?I3(10)2| ?12£ 
S¥Ei ?aSD. 3E1ES MEI#(14)(0IS?S^3s)l 7i2£0(E 3#2). MEIs(14)S 1^0 1 

ao- 3s s(i2)LHtni ssaci. olss -atioi ap- S(i2)on sera^nnaoi. eeis(i4)2i *i 

«= -S.8l*m HS^SS SSI £ S5D. 

□SOL E 401 £AI*J UtSl WOI. g212| SI 1713(10)01 ^SOflAI M 2715(15)21 S^fEIS. §Ss 

(13)01 n °^(m ssa. 

E 4fe. SI 2715(15)21- SI 1715(10)01 SS#(.13)S THSIsBAI A1S S=JE|Oj 2i= £EHB EA|5lXI3, 
3 2715011 SI71 Oh=! S^Ofl^ 13«(13)1 4Sefg- 4s 

±HM/d. S*fl! 7|5;?3ES|]= ME|#(14)0HA| SBIEI71U L^012CKE 5^5). SE|- 400- 
600-c°| SEOfl.Aj SSf^ 7l5^5j)lfi'a^a«SS#| ttWHE!'. 

gEUPH 0|±7|§2h SjW&iaf ilS'9tt0i']| 2713(15)01 3HSfe BEIe(14)0l StiEIHS 3WB 
E|s(14)0| dOISISS SI71SQ. 

aajSia SI7m.4g-2| (Hlg^l AlgoflAI *"oB2a. BE|#(14)2I 3H¥£OI ^ c 2iS s^?, 4401 y 
SOU 2JSBA1 SI7H 4=E SID. 0121 1TEI, 0IS^ejS3j#(14)S SDWsEHSAl SO I #(16)1 Al-gei 
= dBHHISM 2|«JA1 SI711 4* 2JQ. 01 Sl?l= flOiaOfBS OHJa »£f2| 30KHI SltBAlE *|SBS 

iiWOllE 2*!S 715^^171 S0IS(16)3F SEI#(14)A|0|2J 370O1IAI MdlEIS 3^011 5^MEI#(14) 

E6§ S g-SOll C0-E1- B!"EiB7llM lAlttdh SI 27IB(15)S SO IS 31, OAS S3 

as*CT Hiejsi-aii; sjbsooiihoii ^*iai as s^cm ea §s 1^(16)21 gsua. m 171 

32.1- M 27IS0II 13§(13)g 7H«lsH AJ ■*»« §*!£I3, OI^Tfl SCH3 ^Ea7ISS SX|-C|U|-0|i2| § 
3-ggf 45SS1S £!§££¥a ^Mtm ,AJ§§ 4= SiCll. 

SB 121 SIS3S7l3(11)g. .S?WIS^a«aj:*-CU)S 391 71* f ^(Hl (SI. 171521 S30I §lgg7fetJ § 

Es.7ia 2^011^ ass g&a*> ^on) abss si 121 s-iess7iscii)oiu ci§2i si z?is(i5)« 

S QAI Al-gi 4: SiCI. SI 1715^21 0IS^2J^5}S(14)S 4^1 3Sti UI-21 SOI 4?^S El.^ S 
^PIOIIAI SSJEiai ;3E3SBaaEI3S 71*1 A) SIAJgl 4= ?IQ. 

B mS2| SI 2fiA|0H= E ? LHXl E lit &5*IA| SSfja, 

E 71 &26I-3. SI 121 SI BIS 715(21)! Sl^tiCK tl7li- Sit5 ^jCHE 5H-I2J 0IS1 

SI 1713(21)21 ^53CH1 ?gi*ja. 3E1ES, SI 17I5LHM 0IS2fej^.5j#(»EIS)(24)§ fJStO. 
S3S°SAI Si0v(23)2j AR22| fJ^S SI 1713(21 )2| SSOI OIS^SM 2J*I Tl^CHXI^ 211 
^ 2iD= OlSUBSOfl Q blUi-SjoCl. Si0.f (23)01 g.SSCHS g?(Hl^ S17iS!a. 3*011 713(21) 
21 ?S32| SjCHE =3S ^il 5*ft> 33«B$l?lbllA| §t|EI=!SSAN 13011 7|°!o|-= St^OI 3 

±5i= sdtwi aa sj^ s (22) )i 7i3(2i)2i agon tJ^tia-CE 8g±). g saiohoh aoiAi, 

4iCHyHS 500-GU 3 OIS12I TgaoilAI E?>. 4=^-4=41521 3AI 2.^3011 UH!*!5K>|| Solg 4= 

2i&:r ■ CH7IA1, mosfew S= .ssioi aa sis *(22)oii ««i 4 aci. Ett, it* 

oi aa.ais:s(22)Sj 13*21 as siitxfc).?! ais2| sss s^b.si ujtmmsazR 

SZIOI «SS 4 Sidfc 2|Q|0ilAl q an^sp. 

71321 ig^E71 sgSW »= ;S.?«J"SW7l5?Sai= ^ 40CCc0flAI g«EIEI71U 71SSD. 

CUM 08, S=f 713^23= gEIS(24)CHIA| MEI5I7|L| U^CHSCKE 10§5). 01E1*> gEI= 3^713 
?£SS| ^3011 CHt^BAI SX-B1, OAS 13, 121 SS °4l1IU §^1^21 SS 71^1 f AK^ gg 

on 2i§8 ai mmo. mm. sei= oi hsm ^§hai s-sck ai7ii ^gsi7iu 35^1 ^oi^s 
m s&Bi 4= ad. 

0|i7IS21 ^|x|^g21 &S ItiOl SI 2713(26)2-0(1 3^SI= MEJ#(24)tHI 5f=^7l UHSCHI, 3 
WMEJ4(24)S ^ejsj^ SI71SO. 

3??ME|«(24)2| £teisj°J S171S Ollg^SS tSSBXlTlU SOI 
0KH1 2|58 AJ tltflSD. MEIS(24)2| 3^^MO| 0H° §fH 
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hitii ^ aa pi 3 soil polygon 217m oig^sg §7w?i7i *isb □ saou ^Eie^mi 

(SiCfc)! 7>S 7I5£ CHtOTSSAI Sfi£EI*(24)0I HlfftM DitSQ. 

3Eth OBSS^S.^Se 3DKHI HI7l&g, ^OiyUM 2|7|t> HI7i^g ^2J 2?HU 3 

£ its e est™ [q-bf ejsgpisi sjiOQ. hi 2715^ i&nHii; smm *\eim\n. 
mmu\mw asAi as s^ofi «gs &issi^(22)2f sseioi aa. hi i a n 271 soi is 
#(25)i ?Hn«iAi tra s^aoi a^3, oi^i eME»i7igs a*o»oi±2i aa±xw mm 
& sbwai Mel' 4* ao. 

B 3AIN0I aOiAl, attOI MCI- #(22)£ EE|#(24)2| *g3f>01l StfSQ. HE1H5 £EI# 
(24)1 §2SKr Ol^^ojOii 7I2J^ SftW «ITIt!- SO I #(22)1 21 4 HQ. 

SIS, gE|#(24)0||A|2| B*frl»?SJlS| «37|- S0I*(22)JU- EE|#(24)AK)|2| 711 3 Oil Ad tSoHXI^ 

OH HI7Wf= ±BW -4iq»CTU- S0I#(22)2| I2g 4±CHU'90I 2|flA| OI^SE U8S 

Q. 

hi i2i sis§§7i5(2i)s 5rwsBi#(24)# j&m «w(si 1715*2021 saoi sig§7fesr 
7ig g° ssi gemsj #ou) ahs^ m iEWS7is<2i)om agon ah 271 5(26) o.^ oai Atss 

*"2ffj. IE, SEI #(24)0fl A|2J EEI7I- HI 2715(26)21- S2|#(24)AK)|2| 4SQ1AI tgoHXia, 5WS 
SI #(24)1 HITIS^ jsmr * »Eh 

39 1715^2] ME|ft<tt)S #71 flSfct URF iTOI £±1 HMtt ««7IWA| B*IE|£h 

-» stew 7\MM qxsv 4= aa. 

441 &S!£g*l7|0||A| tUBfe 8:£|E|(Hl aCHAI, SO I #(22)1 713 XII 2715(26)21 SEI#(24) 

9 5f*#0| .tfEI5£MW£| «!£H^OH SXIEI3, EEI#(24)2J :?S6'EI5j1I- CH4> p fi£l5£iffl"8tr 01 M£l 
7IW« ffiS»Q. 

Si+SiO.-*2SiO 

3E1H£, SS£EIS(24)8 S2H3£^ AtlTlir 4 aCh SAIQfl, Si2| 0|§0| SLEIGH S0I*(22)2| 
aSOflUAIl 7KFA|=qA1 3 gjg 0|. #(22)2| £301 g&ttSQK 

(Tcfl 3S AJD1I) 

B HI 3flA|Q|% £ 12 LHX1 E Uf gSoHAI figtO. 

£ 12011. 5A|£t BHI- 1T0I #71 2 3th Bl 1 iE^ HI 2tfA|01|2J ^BS 2»'2| HI 27IB1 XBSt^SAN 
HI 17IBSJ S^SOflAI tttnao. OIS 2BKM- 27H^ &Sa^l5(S0OIS)l SAI0I1 Hliu^H 

£ I2(HIA|, (31)S HI 17ISOIJ2, (32)2F (35)^ OiS?a#(SEIS)0|H (33), 06 )S ^*HDI HO^g 
#012, (34), (37)^ SiO^#OIH, (38), (39)^ M 27IS0ID. £ 12- HI 1715(31 )2J S^OI HI 1SAI 
DflOflAI 33B ^a'l 9th ^011 HI Z7IS(3B), (39)71- sjIFH] HI 1715(31)21 iSQil ^ g^TS #EH1 
iAIU^ 9SE0IP-. £ 13E gsr7l5K?2»7K» IflAIMISI- DhS7OTS ME|#(32), (35)011 A| MEIEI 
7iU LPrOiS 4 f EHl SAI^fe B3E0IH, £ 14^ SEI«( 32), (35)01 HI71S 4 h EH# 5A|5^ 
01 CK IE, S=r7ie^^|7h ME|#(32)Ih 11WI fiQ ^ #(33)AKD|2h, gE|# (35)21- itWI fi 
□ SJS #(36)AF0H SISOilAi ^E|EI3 SWSE|#2J HI 711 * aQ. 

HI 121 SISS§7I5(31)S S^0IS^Ej^S!S(32),(35)l HITit* #011 (HI 1715(31)2) SSOI Slgg 
715! g^OIIS iSl S&tK!- #011) AB^S HI 12J SI91§7IEK31)0IU HI 2715(38) 
(£= (39))©S DAI A^H 4= aQ. 

HI 17ISW2I 0IS^8I*5J#(32)>(35)& 012011 SSSh dtel- &0I 4^±1 StJth M?I7IMA| g^Eia 

»s-iaiBif»aBW 7i^aie m/mm $ aa. 

XIAI7l5(38),(39m SB^J 7I5B ^fi^ SO. 01 2.1 DUE §S=(34),(37)i ^ aCh 

01 Ail £31 S^BAI B ^ h S2| Ofll ^15|££ ^SthD. 
COB 1) 

CZgOll 2J5BAI HliS 27H2J HI 1Bl§Si7l5(5!S 83*1)1 £HimaQ. 2J-2J2J HI. 17151 ^£Diy 
HI i3#2J Mil *^A|7|H 53011. StfOI ^ #1 SSoFaCK ^>^Oiy^^ 

H7^2J E?1 71011 Al 1200° 2J g£S 1A|Zt§^ ^30-. 

^71 3^th 27H2J CZ^EI^S tH-^2J SC-iAH^ (1.0wt%2| KH,0H£|- 6.0wt%2J 12J ^t^)^S 

*|aia'*0i, Afi^a .^0|itl2J 53011 6^21 C0P7h 0112A^|(H1 2JSBAI SMEiaQ. OEM 

C0P2i 4^3 B«SBOIfflS--8)H.QiaGK C0P2| "0.02/atfOiaD. 0|7|A1 37171- CH^.O.Iato 

:01S3 SAh7F CQP£Ai 2#EiaQ. 

^7©ra, &?iaoiffl& cdP2i 24 x~ um "x/w^ai xAitiao. 

HI 17I5(QE CZgEI53|OIIti)2J 53S B^sWB 2^8 200nm2| S10.#^ ^^EiaQ. Ett, H + OIS 

^, 40KeV2| 7MrOHUXJ2> 5x10 ,5 cm" °J g^°J 52oH«Ai 53SIQ. #1 7HAB51AI HI 1715011 
?BEiaa. 0|s^o»81 ^BS^S ItKll MD ^ #LH0U ^OI£S ^^hSQ. CE^AI M 1715 
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S £E|#01i BSS6!EI5S<S0l$0iU l^Oj SQ SJS #)# ?\7m g[j. 

SiO,#^^ ga|£J X|| 1.71 SS| 53£ §ES SBItJ" Si7|»(Jfl 27|9)2| £321- H^flAI. ZI^IM fl«s|- 

;hi eisjck swg 7i : s?2H7k rarcs ssaEia, oi-s^asi ^sg^oii sat*-' 2w°j' **»eM. 

MEIEI7IU LfipOiaD." , . 0|§?B#(ga#)OI QSSOPI . fBSOO/ SEI*! ,^g2| 53 = 

TisTissia. sara -si 2715011 sw-fe eass"a-.27is^2i 5301 49x21 t?2at^is, 30% 

2| 2HytK*£2F B2J 11^3 A1 ^jiwog OflSEIS »A|23 SPIEISC*. S0 : l*2| 'ESS" 

Si^ (HlgEIXI Sffi EW«a, OI^S#^ giH*io S Qil^EIOi (HISS XI SISAI E^gSiS »S« si 
7IEI2D. 

#71 (HI §™ CHI SffiJ- HID5BSIEHB32I MS^£fe OH? SiSaS2| Qil§l«^^A^ S«S)S 

£ejOfl§0|2|Ofl S^SDh CMP2.I- gfg 3QILI- U|^^(HI§# OIS^SSm HITHoPI SloO tfStt 4 SO. 
0I2S OTMWAIE §Uoia. 3DI21 S^Ofl S0I7IS2J igs ^LHOtlAt 8*1301 2JSH 9€*&V 
gfi^ KQ. «Kief, S0h£&K3l B(W£ SSM B*iaB- tSo^U S0I7IB2J 53Sh W7TOS 2 
Ofl □ HIBSIftlCh 

%mm, o.2^ej ^j)dm 7is eissi#^ sittsei-og $ 20. bbssi#2j «=jjds 

S0I7I&2J SSISOII ^^Aj 1007H XISOflAI ^gEISJCf. HE13, ft^MI2| 2BSS. 
2Q1nm±6nmOISO. OIS SI£S S0I7IS& S0I§2] ^J)Q21 2B3HAI DH° ^SKD. 

S0I#21 S3 Oil S«Jg- 4^ 6&TOIKD. g# CZ8D0|ffl2| 53 (HI SfctS C0P2J ^71- e? 

400/WOjHS, ^o|. 3K= BftW 7© SOIgg B 93 N [Q-EhAi g£ Ol^fl^Q. 

m^oL stiwss, lAizser ^±wm notes saei eislk satei soi7iB2i sb^em swzi- 

q^DIS^S *SSra, SW2| SSjEJ SI§S3(Rrms)^ SJ 0. 2*01213, m& SB2| SiaiOUHffl- g§ 
B^Ch. SO S3 Oil 5ttE C0P2J ^ 8/WOISCK 

¥7ra£-3. tfa£B*n so i #dii ^±aygoi tgoixis, soi#2i saiiraura copy ^ \m s±. 
m $ an, soi#lh^ ati2i ^57^ 5^tH^ ^ so. oi ■ safe e zm sssiiai g^sf?ti 
i ^ sio. 

E 23S CZ^ElE?yO|itlM ^OiyHtJ^SAH, ^ m\WW CZ6!EI5?J10|IH(^3 82*1)21 ZfZfOI a 
oHAi, Er«9JI0|iH& C0P2J $2} g||0!iUi3SS¥E12| SOI AH3I2J Sflg SAIUfe 3ffl50ID( "NIKKEI 
MICRODH'ICE", Feb, issue (1998). P31). ^iO|yS# tISJ" CZfiiaaWOIfflOI SiOiAi, C0P2J ^ %\ 
0IH43 SflMAI ££DIj2> *iblWS-2J ^30U [Q-EhAI ,S"EH7F Qs^joh, HEHZ01IAJ S3 $1011953 

oiM-tosa, so 1 7iss.oissi. ^as^tSEisjoi .^^oi'wss . «e czfiiEia«ioiia2i.'aaas#Ei 

400nin7^K3l ^§E|H, WOlffl-fe SI Z?\&2t S^EIH/ 3^011 S^! 7IBS £El#0flA| ^EJEI 

g gf&jog .^g£|0| »Eh 01 g^Dih COPSJ ^ SOI#2j 5l£|^301|Ai s|CH7h E|H, ,SOI#jlf §3 
#AK3|2) 7a 301 eSti-Oil CO-Eh SK]fStf. CEIEW, SO I #2| 53 3S2| C0P2I Q i^f 
3?*M£ BEI^BftWIE ^^GHyK# ^ofe 201 H^SCh 01 3^M, S0I#2| gf^g 4,^ 

oi y noii sisiiAi itjoi sf» a a. 

S0I#2| 530B C0P2I 4^(gE)2| ^BM §mm ej-71 ?|^B, SOI#^, 10gS3 SC-1 0 -^ 

(1 .OwtXH] NK4OH, 6.0WX2I lt02F §5 Oi^OHS Sft^)SS SEIEI21D. 01 2:1 Oil 53SAI- aM7l^(MI 
g 13 KLA SffiAl- (KLA Tencor lne.)2J "SP-Dl A^HAj Sg# tSSID. 

HOIS feTTIS SEI S0I7I5O1 OI^^£j## M7\tm SG1AI 4^0UA| g*IE|EI3, 0|47I§]U S&2I 
SI712F SOI#2j 532| g&tlS OlS^aSOl UEfLfe 12hS Si2| Ol^Oll 2JtHA| gAIOl ^SQ. 

SiS°| 331 ^ligTKJDIS^ ^^F^D. ll^AI, AHS^ ^01 SigLHOil E^EIXI S"^, SI 

#LHoii. ^s^oi a# sre»i2Q. it!-, si i^ie^oh s^t.K0is?a#= 49%^e 

2J W^2MM$±&, 30%^E21 HH^t^^^f IS 01 = 013 iHBJe}3A| ^^OflgEiaCK H 

^oii, Si i7iss ^oiysoiu 533012* irs 53*iEig assa. ^21 a i7isg ahss »i 1 

7IS0IU AI3S HI 27IB3S DAI AFgl 4 SlSta. 

hchs aTis n.. 171901 ®mit ois^sj§§- si7iohxi sjiai ^oflAi.gsaEiasE, 01^1 

S2f ltT2| 71321 532J g&tfc OI-S^BftOI LhElLfe HE SI2J OlgOil 2J^BA1 gAIOlI 

21tl M?i^ mis 27H21 S^l 7IS"g ^EitUI, H^CHI §2*21 OI^SS^M S171^ ^ SiQ. 3 

s ssou cu-e socles g^toi 2i ti- ss2i s°oii Hireoia. 

(Ofl 2) 

CZSQi] 21Sfl MS*} 27H21 SI l&^gSI^IEK^S 83x1)1 SHIohSO. SI 17I52J 0|€H2| 5 

3BHHIAI 1S3EICHA1 53#21 g^'S ^Al^Q. 27H21 SI 17IBS oHJ-M, S^g ^lofl Afg&hS 

g«E|(^OiyS)S H,21 S9I7L 120ETC2J 2AI2!§2ra ^^KHIAI WWM StJOl 

#M SI 17IS2I 53011 ^gm£Q. M<^g21 SI 17IB3 53SDH E&E* .C0P2| OlMSAFg- 

*is 2Aiei3 ;" 2f 5/flfoi2ia. 

□ ^OL H 4 0l^3 50KeV21 7MB931 6x 10% "2| gif2J iZ^KHIAJ SI 17I5W1 ^SEISO. OIS? 
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SaSI SI 17159 53= 5PQnm2| SiCbS^S @S.E|H1£S £H|*hSi7l5(Sl 2715)9 £30i| £|x|sB 

Ai. : s-«aai3 : . 7is=?3aa7h .sarcon-Ai cnyg&is, .oisspHsi^sa-aa s^qdai zmsi ¥= 

ss BEiaJiuusrGfla'o. oie^eittbi lfsioihs ^eis ¥=9- sa;s;.5is^s§taa. si 2 

7l5^oj ss g 4ffl t^2^^, 30X9 Ihy-5te±2l- IS 0|#OI5 StJ^Jg H&t\&M 

^i^g ong^ach soi#9 Bissis duseixi sjilm 5Btra:a, ois^s#= fl^ss ousei 
n nssnasAi Eras is srasi a?iasp. 

flBjtHTS, OI210UE, BI^^OHSOIU SDfe QI=?S#t SI7ioK7l xflgfi 4 ath S0h9 3^ 
OH, S0I7I59 I3§ ^LHCHlAi gflEIOli 9SH BEttRT §fi7} 2JQ. HEHLh SDf=£OI 5BSfe 
S^Ofl. SflEIS tWCTU S0I7I59 53 §§ SITIS^ 2Q| d^ufD.. 

»7| OflgeHQfl ojeh HIPSBSJEhSSSI 01S4E= DH^ feffl, Si&g§9 011U#(4=£i A9 &«)= g 

□sou, aiasssis«s.2i ^eas 30KW 9*0 i&traaa. 

SStSITU, 0.5*n°| J=OT§ 7f5 &lSSi#(SOI§)g S«ATOIESHHI «£■ ^ »HQ. ««S E!^S 
Si9 ^JJilS SQI7I59 SaatHI SSAI. 1007H XISOilAi «§EISQ. 3Ei3, #?IfflSl 498 ± 

I BhrnOiaCh. SO I ^9 S3 Oil C0P9 50/WSE OlSta. □!£+«!■ SOI #9 21^3 Oil 

A| CQP9 50/TOiaQ. OlilOil SWAKH-E9WSI S0l#LH9 CQP9 5/10012*0. EEKM C0P9 
HE= S0I#9 £|^30HAi¥Ei IW^m 1X1 M W0R3OS 31S BT 4* am. CZS!iO|iii9 53011 

St® CQP9 4S 400/1PSOIHS. S0i#£ g ffi^Oil C&EW gtTOI SWrSOU OlolSO. 

g]lf2| S0I7I59 I3i£f STjesZSDIS^S SIMS. 50*nf9 gSjOIIAI SI5S2(Rrms)^ %> 0.2™ 

oian, s# #§9 siaiQimsf sswao. 

Si #2] &g§ ^SXISDIg^S 5iBfaO. 3jIR!£3 S i &LH Oil AflSS §SgfiOI E£J£IAI 3a 

n si#moii asgoi sxieis srewrao. 

trs. & oflosAi solves ^±o\^mm a mm, soi#sj ssoji. sti-a copsj ^s □ 3±ei 
oi smAroiEst =a on so i m^oii copej ^(b^dwi esowi aa. 

OlEitj- £>^S^, Si^AHDIE^BJ S0IS3 E^§^£!E#^ ?f30l ^CHy^j# tSt,^^ SO I # Oil 

stra iroi gnaioiiami. lh^Ho^ copm^j ^> ao-. itroi or □ &#e>Qi£h 

□ S0!# LHOflAJ CH^f 1 ^ aQ. DIB^Ofl &Wt* OIS^a#iS 49^ 

3^M, SI 1^15= '^iOiysOlU SSSDKI- S3«E|§ 12f-2J Tifl 1.7ISS' SI 

OI50m All MS M QA| AtSS * aaa 

3CHS".H3IH S3 M 171501 SRtt 'OIS^BM . SI7BW SHAI ^^OilAi SSEIEIQEFE 0I±7IS 
».9fi3 J\\7\9} -7ISSI. 53^ BB»= UEH-fe SIS| 0|§Ofl S|t|AI SAjOU 

(trt 3) 

CZ^Oil 2\M HISS «| 193§Si7l5(^!S Be!«)s SHf&haD. SI 1715= gSEiapl 53#2J g 

§g tf^Aiach gsEiay 4^oiysi.& h,7^°j m^l i2ocrc°] ^e, 4Aiz»a9 s2»hwai 

□ ^OL 7I55J S3= fftffiHHI ^joH 200nm2J SiO,#£S SSEiaQ. 0121 M H + p|^ 40KeV°j 7^?3 

°^5xio%m"°i ggrnj saehoiiAi S3 sictw .nntiAi 7ison ?asaa. 

aasi.SI 17159 43= flSMAI Si7l5(SI 2715)9 53011 WfltlAI S^EiaH, M 27I5£ BES 

500nm°| SiOrS.^S SSEiaQ. QsOfl S^S 7(5^5391= SI 1 S SI 27159 
SI-7J ?lofl 3G0*cEHIA1 OiyHEiaCK H^OiL SsTS 715^5^1^ 01 S*l= .71 5^^9 H^53 
Oil fflttfKM 4^(^ c 200kg- f/erf)SJ M=AFM MAHL^SMI gEIS(6^7| 3^ OI=^S0il 9*H 
0|^^oje)OilAi SEIEITiU UVOISQ. 0I7IA1 715^^X11= 0I=^S9 ^BS^ S 



OilgmaQ. S0L#9 BSSSiS OilSEIXj ^HA1 5^raH, 0|s?o, # « aiehs|o S m 

gEiii.oiissrsisisAi aassis aa« s)7iEiaa, 

tmwm biaiwE, aiaeiMsoiu adfe ois^ass "si7im7i xh^i ^ ao, 3dra 

Ofl, SO 1 7159 53= ^LHOUI l^EJOil 2\n S&tlS' E , fi7|- StCf. SDte^OI BBS-IS 

a*dr, aaEifittffwu 3017159 sags sitis^ aoi ukpwh?. 

^71 CHI S 0 -^ Oil 2|tT HIDSSSiES§9 OilS^ES DH° ^H, SiBl§9 08SS(^SA2| E^l)=> ^ 
?AIB 4= a^ ^JBS-^Oil 4»§t[a. 

S^ohTU, 0.2Am9 ^Dfll 715 51§SI#S SltftPHW SSI ^ aa. S«S 5S§Si#2| ^]JOS 
S0I7I59 5XA301I l^AI 10G7H AISOilAj ^SEiaO. 3E13, #^WI9 3§S= 201 ±6nmOiaCh 
E#; S0I7I5M ^^OflAJ : 'I^SSf s^EIM ««D.. 1^9 S0I7I59 

q^DIS^S 4§oF3, 50/^9 S«OflAj SJ5S5(Rrms)^ 9f 0.2nmdiaH f ^§9 Si?flOISE> § 
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sarao-. sio^e^ b^2£ei=#2j S3M sc-i au^^s tum* mm. ttm* ssou stra cop 

2J 41 Oll3Af§X|S =§e^Q. ~L£i3, CQP2J 3/W012Q. 

i?7W£S, ZICHS feTTia .gE!,aiDIBO|. OIS?aS.g .BI^OT S^HAi ^±0\\M BWaaa, DI±7I 

*»-wra swa- somsi £32j ois^asoi ueiu= aats si°j oi^od °\um sakhi 

si#sj sss ^aaxresDiass sumach awa, abss gtroi Simmon ehei*i aaa, si 
#lhchi asaoi saiei^ a»-«e»>aD. "sth'a fti&*oi'£Hm ois$a#g 49%^e 
^ t^ast^^, 3oxfeEsi.aK*a^a' ms oi^oia aewraAi seiwsasa. a 

•ML Ail 17I5S ^±Oiygo|U-XSaOKf ITS ESSEIB «*8Ch 3»2| 731 ARSg AO 1 

7I20IU ABSg AH Z7IS2S QA| AhgH ^ 

aois yTis ^ei 731 t:>i sol *m*t dis^seM M?\zm skuai ^^chiai gsEiaasE ai±7is 

If g£}2i M7\9i 7IS2J 532J SStfe OIS^SSOI UEHJfe gj»S SI2J 01^ (HI 2JSBAI gAIH ^ 
His, B-D|D|Ah S*|£! 7I5K?2S!IM MSAS MEBJOTET, 23*101 Ah m£X±W ITS 7h^M £AF 
(W 4) 

GZSM 2|?B *0£S 27H2] AO 1BlSSi7|WS!3 82!*l)# SHISBlCh AH .'SflEiaOl ES# 

2| ggg VSAiaa. gTHEISAI ££DiygS HPh62| tfWL 1100*c2J 4A|^§2foj 

CROh 7I5.H2J IS§ B^SHH 2|*l 200ron2J SiO.-#£S oisjCHI H*Q|'SS 40KeV2j 7H53 

gra5xio* cra -'2j. gg2i iasHMAi is si&SM jhabshai y\m\ seisiach 

AH 17|»2) Si&#2| S3 11- ^ES SUIt!- *g§*!S7|5(«| 27ISf)21 £3^ ■EEEOS XlEIEIH MS 
AUSEISD. 3^Dil, Ail 1 SI Ail 27 1 5= A1S ?l XI El 01 S^EIStD. 7l5ffixD7l^ 600*cQilAi 

biysEis ois«Ei2i ^as^ ssoiai 2^21 seiei7iu u*rOiaeh oi=^s#oi q« 

SOIHS £EI£! £3= 71g71§*raQ. 731 2?I5"^2| 19§ 49X2J ff^fi2 5te:££h 30S2J 

ms oi^cua ssjsjs aemgAi gsssj^s ois*iach. soi#2j e^ssi^ cki§ei 

73 MAI &W^SH, ^ E ^HS CHl^EIH OilS§AI73ISAi Lf^SSIS 

ADTIEISO. 

<Sej(HIS 0121 Oil HKSS10BSOIU 30f~ 0IS5fil#S 7317^^1 WB xBg^ 4 »CK £3Df21 3^ 
(HI, S0DI52I ISS ^^LHOflAt B'SEJOil °m SefiW SO. »WSf, SOffeSOl SSSfe 

S^OiL ISEIf tSSCTU S0I^»2| iS## ABTi^fe 201 dH^5P, 

oos9ioi sis- biDs§sieis2j oii§^£^ dh^ fern, sieig^ oossc^ asi s^ns, ^ 
2] soi7iE^2j mwm a«Ai iGd?H AigtHiAi =sasia. nem, s^jjii2j 2oinm 

±€m"GI2Q. '* SSSSi#2J S°3tHI G0P2J $m ^oH, "Sf 80/TOIKa. S0I7IS"S 

nootwiAi lAi^Sfij' mm\m tssia. 1^21 soi?jB2j ss^em s7K.^dishs ^ssra, 

5CU"2| g^OilAi AflSga(Rrms)S 2f D.2hraOI2iJ2, &g*| SiHOIfflSU- SSofeD. 

¥7R£S, HCHS ^3 SE| SOI 71 2-01 OIS?aSS AiiTluW SKQA1 ^^OilAI gx-iaaS, 01^71 
3*^ 73l7iEF SO I #2] 532J SSsI-^ Ol^^^eOj L\EHJ= S Si2J Ol^Oil 2JSHM SAIOfl 

Si#2J S^M ^2I37}^0I3^S S-SoFSQ. 31SAI, A|S^ S^OI Si#LHOil EgJEIXI SKtU, Si 
#LHDil ?^t!" 1SS0I ^Aia^ ^M ^°Ju^a. itt. Ail 171 2.^ (HI 0I^^Ej#S 49%£E 

sj §=£2^^^ 3ox^£°i sny-t^a ms oi^oi*] sa^jg saisraAi a^ioiigaaQ. n 

^Oil, Ail 17I5S *±O|y§0IU 53 3 OR]- ITS S3xiEIS 3IU-2J Ail I7I5S ABSS AH 1 
7IS0IU ABSS Ail 27IBSS Q-AI A|-gp ^ 

HtHS WtIS MEI 731 17IB0I S^t!" OlS^SSi 3J7ISW "SHIAI ^^OflAi gflEIEIEHEE DI^7IS 

HJ- 1S2| AB7ia 7IS2J Oi^S#OI L1EFLI— Si^ 01^ Oil 2|§KAI SAIQB ^ K 

(08 5) 

CZBM BJoB 7312EE! Z?H2j Afl iegS7l5(^S 82ixl)M SUIo^D. 2^2| Ail 17ISS, ^xiEiaOL 

a-3 S2| g^M tJSAiaQ. ga lflEI= 4%2| H,7^|- 96%2J Ar7|-^S Ol^OiS 

?17L 1100X2J 2£ 4AI^'§2!2| S3SHHIAI tS*Ha. CDEFAj Ail 17IB2| 53 Oil 1*HD| # 

27H2J AH 171521 §Ki2| SSgOfl StJ^I G0P2J 7H47F #SE13 30/W0121Q. 

□ ^01, 7IS2I 53 S- gtfsHHI 2J5B 2Q0nm2J SiCt#£S SSaSD. O|5U0fl H*0|ss 60KeV2J 7^3 
&2f5x10V2| g^2J 235KH1AI 53 SI(fe#M 7HABtBAJ 7|J30il ^SaSlQ. 
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HI 17I&2J Sik#2J S3 21- SES SHI1T AHIH3|0|7I&(HI 2715)21 53= fa^Dfi SEIEIH MS 

hiseixd. 3^ou, hi i si a 2715= ais sixieioi a*aaa. 7is^£»w rarcoiAi 

.biwssaa oisweisi ^as^ &»wai &m ^=£s seieitili- uvchsd. oi=~a#oi d^ 

S0IH5 SEIS ¥=2J 53= TiSTIgohaQ. HI 27153*21 IS§ 49%SJ W^2.^m^±±K 30S2| 

nfd-m^^ ms oi^ois ssj-ars semis ai a^ss obsoKid. sois°i e^gsi^ ousei 
xi shai asaiaii, ois*as= ^^£g hseijI oussxihisai aigsis saai 

HI 71 El 2D. 

^EHMg 0121 HE, UldmNSOlU- 30^ Ol=?a#M HI 71^71 Wi XII 8V 4 2D.. 3D2J g° 
M; SGI 7|22| 53= 4^LH01IA1 .B»EIH fiffl S=m h SD; 3E1U, 3 01= £01 B«**£ 

3?0il, SSEIf ttSCT'U S0I7I52J 53#M M?\t£= 201 ' WfttO. 

S7i (hi (hi ei» uiosasiEiassi- img^s= qh^ sra, sisassi ousefm^ia*! e*i)=, « 
3*011, Hiassste3§°i astsraoi 3pkhi 21*1 ai Beaasto. 

9S1SML 0.4/tra ^JfllM 7h2 E^lSSi#= ^SAHEltilDI 715-2011 tidV 4 2D. tJ29 E^SSl 
#2| = Jffl= S017I52J 2*113011 BMAI 1007H flSHAI 4BEI2Q. 3E13, *^J«°I 3SJg= 402™ 
±12ranQI2D. Sa§Si#2| 53011 StJS. CQP2J 44 ^StF3, 2f 120/V0IS1P-. SO 1 71 SSI 

53£EM S7K!^1*0I3£S *S*H, 50nw 2| g^OHAl H'3«2(Rrins)= %' 0.2nmOI23, S# #g 

2j 'si a oi ma sssraD. 

Si#2| 93M *2H33M!!DIB£3 SSftiaOi .B3ISAL AHSS B4H3I -Si SUM EBEIXI StSES* Si 

*lroi-$-4& aasor sxiei- 2M arawaa. ath a piwii bto ois«»s 49%^e 

2] i$2§Sf4i^ 3QX£E2J 1|#*K^£|- MS OI^CHS Stt*IB aB»K3A| fl^OilSEiaD. 3 

$oi, hi 1715= ^^oiynoiu 53301a- ir= sasae tiao-. aara 1 1715s aiss hi 1 . 

7I5PIU AHSS SI 27I52S DAI MgH £ 22D. 

3CHS y?l3 gEI Jt 171501 aste ois?a#m Hi7mra shai 4£HAr B»E|EIE|E|E 0l^7iS 
a it»2J XII ?m 7IS2I jE3SJ S&tfe Olg^SSOl Lf£FL^ §2FS Si2J OlgCHI 2|t|AI §A|(H| 

«sd* 

(OJ 6) 

CZ^Dil S]^ lMZ<z\ M 1E^§Si7ie(S!3 83x!)M SdluhSQ. ^ HI 17ISS .^xiEIEICH i3#2j 
t^AI^D. SCH -'^asiSS g^EISAI ^±Oiygs h,7^°J M?I7L 1150-cBI ££, 10gg 

E^2J 53UHH1A1 *!ShSD. 

Li^OL 713-21 2| 53- %imW SIM 200nm2| SiO,#E^ ^^EISJQ. 01*1011 H + 0|££ 70KeV2J 7^ 

H8IB BxIpV'fel ^ST2J ^Zi^HHlAi 53 SIQAS Wn«A| 7IEHHI ^SEISD. 

HI 17IS2] SiOr#2J 532K SES Stilt!" eEh^7IB(Hl 27I5)2| 53^ l^DhS SEIEI3 MS HI 

seisd. n*n.- hi i a hi Z7iss ais "nsrsoj a«aa», s^a. ?i5^a3K'Boet:oi« 

0JB-SEI3 0ISSE|2| *as^"a«0|IAI"2»2|'¥6PS-'BaEI7IU Ll^rOlSD. OlS^ggOl 
^OIES ^El^l ^g2J 53= 7l'S7IS*raD. H! 27IS^2| 53= 49%°| M^s^^Ah, so%2) 

iF^t^^a us. oi^ois-^ftj^is.jatweAi' aoiaiss wis«aD. soissi bsssis du^ei 

73 .^HA1 S»*lSia, QIS^H»S ^^^S M S SIS H8 SCHISM DSSSIM BH8I 
HI7iEiaD. 

Ai^Qflg OI2I0HE, BiaeiOilgOILI- 30fe Ol-^aSS HITi^^l ?|tH xfigl * SiD. 30K2J 3? 
W,,S0I7I52| 53= ^^LHOHAl gTjEltHI 2Jtfl l&tfS" §H7h KD. §OTH", 30f=^OI £^hr 
S^OIl, B»EH'fl*K7llJ"ai7ISS| 53#M HI71^fe 20I bh&5j§fD. 

^7| Oi]g°4(H] 2|*f UIDSSSiE^§2| (HIS^H^ DH^ VH, SIB1§2| OIISlP(^a A2| E^l 

^Al^ 4= Sip ^JI&^CHI «StTD. 
3*(Hi -UlCSBSiBaSftSI 5lEf3&b| 30f01l 2\M S EBKiaD. 

s^mwi, o.5^ej =wim 7^ E^ssie= ^sgEF^7ie^ofl s«i ^ aaD. sss e^ssi 

#2J <=JJH^ S0I7I5T2J 333011 l^AI 1007H XISCHlAi ^§EI2D. . 3£i3, . #^JJII2| afflSS 501 [raj 
±15nmOISQ. e^gSi#2J 53011 C0P2J 4^1 §gtB, 100/WOISO* #^2| CZ^IOIltl 

2J 53011 StlS -C0P2J 7H4^ 400/^£0IHS SOISS B BSOfl [C^Al 1^01 E^0i2Q3 
01^B=D. 

12f2J S0I7IB2I 53^SEg a7K^SDIS£S ^Sora, 50ah"2J S^OflAI H!£g3(Rrms)- 2f 0.2nm 

o|22 f #g2j si^iioiaa sseraa. 

si#2i ess ^aig^aoissg sasiSD. ^sisai, abs= ^tfoi si#moii eseixi sstn, si 

SLHCH3 ^4£J SS«OI ^XIEI^ St8!St2D'. itl, Hi 171^011 .0IS5B«S 49X£E 

2J #^<?5^A/j- f 30%S£2| Shy-S^ai- MS OI^CHS! 5LB§I3A| ^^OBSEISD. 3 

mis M 1715= ^4«yilOIU 533012^ &= 53^E1M t!«D. 1^2| Hi 1715= ABS= Hi 1 
7IB01D ABS= HI 27I5£S DAI MS§ ^ 22D. 

301S ^713 =EJ HI 171501 SStf 0i=?aSf W7»W SHAJ ^^OUAi SaEIEIQEE 0l^7|g 
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HI- li^SJ M7\9} 7ISS| 53^ SEIthS 0IS?B*0I UEH-fe BUS SiEJ 01=011 24§HA1 gAIOfl B" 
(Ofl 7) 

CZgOfl SjjM SUSS HI 19;B3Si7IEKS!3 83«)M SdlthaCh 7I5S| 5301 B£»sHM HtfBAI 200 

nm°i aai?£!st#£3 «gg mm, H*oi^i soKevej 7waa2K-5xio*cnr~si gira samonAi 

SiO.#l 7Hn«IAI 71923 SSaSD. 3<l>0fl, 200nn£| AISI24AK)IEete HFg3|££ OflgEIH HI 

7iaaa. LhsCHi m^j hi i7is= BxiEiaoi 53#°i ess «#aisd. bsheisai ^oiy 

H=^h±:Si g£|7L 1200*c2J 2£, lAIZj- SS2| 3EZWHHIAI 9SHSD. 01 S^WI 7I953IHI 5tJ 
S C0P2J ^ 8/100 1 3D. 

200nm2|. dfiSKSiOOS s^tKHl 2|fl|A| HI 17I56MM DAI ^£EI SID. XII 17IEJSJ SiOb*3 53» 

SE£ 5Hie '8843'7|&(n 2715)°) SSS BEtZDIS. SEiaH IS ADSEISSD. H^Ofl a 1 

ar 4i 271 ss ai^ fl«aoi-B«sisiD-. "b*h Jis^aaapi- boo^chiai ot«a.aa oisssisi 
33 aaWIAI 27H°J .i?tfO£"*Eia7JU u^oisd. •di.s*b«oi dsioihs ^Eia wbi i aga 

g 7IS7f§!S}2D. HI 2715*21 53£ 49X21 fi^2a»*££L. ]I|.fi»:£±;a SS. 01^012 

2tffli jaeisraAi fiejsi^s wismaD. . soissi bissi^ oisan sktai a^man, ois^ 
&«s-floiaias.oisaa"oisawaaAi"ea"*sia s-s*i Hi7iasD. 

fi^DIIS OI2I0BE, Hia^WISOID 30^ OIS?a#l H|7to>7l Wi xH.gS * 2JD. 30^ 3° 
Ofl, S0I7I92I 13? ^iLHCHlAi SflEIOtl §fi7l- 3D. SWIBh SDtegOl SBfS 

B$00, BflaV'WKTIU SO 171 Be| X3M 'H7HN& 2101 UffiHttlD. 

#71 nsqOfl 2|£MdiD§gSiSBS2| Dflg^E= OH^ »H, SI9BB2I MSS(*£A2| B«)S, ^ 

2J ^JM = S0I7IS2J 2x-il3tHI gflAI 100?H XISOflAI *§a2iD. "1B13, »^B2| 2B3S 201 run ± 
6ninOiaD. £fe S0I7I&S 4±M.M 1100*3 1-AIZ»a H^EIM ««D. Bl r 2J S0I7I5!2| S3 
£ES g#Z^SOI3H3 «§S|-3, 5Qw 2J S^OilAI SISS5(Rrms)s °* 0.2hmOiaH, ^§9 

sisBdiiaai- #§oiaD, Bassiftsi. 53011 ztM cop°j ±m m^tm b/toisid. 

ins"a3ia sei soijjboi ois^asm nwa ss»ai ^ddai «»Hia^.™^3i*aBttra 
a?i2i-soi*2i 53Hj g&sfe ois?.gj#oi uEm= sue si°j oischi simai §aj<hi misa. 

Si#2j B3M ^S^A^OIS^S ^im^D. ISF^AI, Afl^S ^tJ"0| Si#LHOiI EEJEIXI Sr^U, Si 
#LHO| B33DI "SXIHS ^S^fSD. St!"* M \?\&m\ 0\£^m^ 49%^E 

o. |2£ajf4iA[ ( 30XfeS°| 2f£+sF^£|- Ol^OiS ^tJ-^g 2BJ§|-3AI ^e)0fl§EI2D. H 
^OL SI 17ie° ^^OiyHOlU S33DI£f S3^EIS S«D. X1I AH^^ Xfl 1 

7IS0IU- ABS^ SI 27I5^S DA| AFS§ * 2i»D. 

acHs a^ia ^ei hi i 71301 g-st!- ois^a#e aTisra sh2ai 4^o«ai axiEiaaEhE di^is 

If BlS THIXSLh S32J S&sh= OIS?BJ#OI UE±U= SI2J OlgOfl SI^HAI ^Al Oil ^ h 

SSD. 

(Ofl 8) 

%^ai!d b»eibai #±dTy«s h,7^si g?i7L 1200x21 se, aAiassisi sawiAi-wa 

D;-* 

d^oi, 7ie°j S3S mmm ?m ema stjwfcas ^sa^D. oiaoi h*ois^ 40keV2j 

aa5x10*j5» r 2J i( 8Se| £2uHHlAJ 53 Sl0^## ?H Afi^BAI 3I5HHI ?SEI2D. 

51 17152] SIMtSJ i331f ^ES 5UISJ- Si7l5(HI '27|B)2I 53= ?\WiH S^aSlD. 

co.aow'2i adwBiss" 5AKiaD. rabisowai aioi«as 7i : smjisi a*r7aao«Ai 

2Q0nn£J^Si0.#0fl SJ$8AJ §4§£^ SIGU#5& g Si6 3 #^ 2T70C7I .fe^AiaCK 121-^^ 

g§ swW SfrsT^l^s MEia7iD u^oiaD. or EiioiTa^ 3^Ki§aowoi7iu s^aow 

OlOiE get, 

0IS?a#0|.DS10|°S -tfEIS ^S2J 53= §fl71§SKD. HI 27lW2|.aE3S 49%2| BfS, 

d^S5; 3»5i sh^a^a- oi^oia sswi sa^BAi ^^^^s ousmsiD. soi#£i 
BBBsia' oflgEixi srnAi asofsn, oig^a#^ ^«j^£^ oisaii nssn-aBAi eissis 
&a« Hi7iaaD. 

fl«IOI8, OI2I0AE, UiaqiWBOlU 01S?H«..«7|»7I «w af§^ ^LJr^l 

b S^OO BSEIM Sm7iD S0I7I2SJ 53## HI7Bfe 201 d^ofD. 

^71 MgeHOfl 21^ UIDS§SiBlg2J OQg^E— DH ° ^H, SiBB^Si OiJglK^^A°l B^l)^ 
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s«w«, 0.2^ *mm.7\® e^ssiss ^s3S7I5£hhi «sh * aaQ. esssis 
2i soi7issi .saiaog 3*iai mooth -xigoui ^seisq. heib, #^j]ii2j 3^^= 2oinm± 
6rimoiaa. itr soi7|5i ^±oui 1 roo-cs rxiz*- etf ^eis aaQ. isra S0171521 53 

£&1 S7K^9DI^£S ^§3h3, 5lW2J g^OilAI XiSS3(Rrras)^ 9f 0;2nmtiiail, .#SS| 
Si»0|IH2h gSShaQ. 33SSi#21 53WI 3E*f£! CGP2I ^1 =Su(3, Sf 3/»0|SQ. 

hqk aaa sei S0171501 oi£;*a#i HJttm sum $±wm sseieib, oi^isa- stra 

fl|7i2|- S0IS2| 532J 0|g?a#0| UEHJ-= Si2J QlgOfl EJoHAj =A|Ofl S«SQ. 

si #21 ssi JUKsnadiasB 5#sraQ. iieai, aiss itroi sislhchj saEixi gran. 

Si#LH(Hl SSSOI SWIE|£ 21 SfeiSHQ. 

at!-, a 1715^011 0|g^oj§^ 49%°} K^SSM^**, 30%2J 2k*SM>±2l- g£ 01^0)3 

sb-ohi aewra/j gaiwsEiaQ. h*ol 7a 1715s ^oiygoiu sBania- its sssai 

B»2| XII 17I5£ jugg H 17I50IU AH££ H 27I52S QAI AfS§ 4 aaQ. 

□CH^ feTTIS SEI 731 171 SOI Sflt!- 0IS^S#M SfflAl ^^OilA) flflEIEIQElE DI±7IS 

» 1S2J THITiSh 715^1 532| gStIS OIS^SSOI UEKJfe Si2j Ol^Oil °JoHAj gAIOI gf 

« BO. 
(00 9) 

-CZHW 2|*fl *H2£! SI 1EMSSi7l5(33 82!xl)g SUIdiail S»EIEIQI 53#2J SSI 
«#AIKQ. BflEISAI ^^Oi.ySJg H-7^2| SSI7J, 1200X21 SE, 1AiaSffl2| 53SHHIAI *g*IAI 

itsoi sq #m «ssiaQ. 

7I52| 53£ S^ia-Ofl BJ^H 200niD°J SiO,#^ *j£EiaQ. 0121 (HI H + OI£^ 40keV2J 5x 
10 ,6 cm"2| §1^ 22SKHIA1 53 SiOrSl 7HJWIAI 7IS0| ^SEiaQ. 

a 171521 SiO>#2J 53 ]U gHit!" Si7l5 (XII 27I5)2J 53 £ A1S ?|X|EI0) S^EiaQ. S 

sjS gjoiapiS ?£SI)Hi B^3(HIAI BIS Si#3- Si D^sOl WSEI3., OIS^a#(0|g ^°J(HI -2|*i 

«:«a )2i B¥7i- UEfeta. 

Bj&2i"'a'*ra ^iioiiaM iooo*cmai ^ti^ytfg wra, 27H2j 7iss lOAizfmtHi ois^a#moiiAi &a 

^1 S3EI7IU U^rOiaa. 7|S£| 531 - &S*I3, OIS^°J#£ «10|iH2| £|^^CHIAi SiO,S 

aSEia733-, ?4IO|iH2J S^OHAIS 7i?4 ^shEIXI OT. 

H ^, X|] 271EKHI OIS^S#S 49%2J M^^f^^A^ 30%°4 IH^tl-^^EI- SS. 01=013 

in^i-3Ai ^^^2:^ wisstao. soi#2i bsssi^ wisflxi sci'Ai ^smaii/ Ol-S"^ 
spoils, oiawis, HiaestHisoiu 30^ oi^°j#m, m?\ow\ zm ^ aa. 30^ 3 

°Oil, S0I7IB2J 53^ ^^LHOilAi gflEKHI 2|fH SStF^ ^R7f SiQ. HE1U, 301-^01 &Pol- 
£ S^Oil S^EIS SuhTIU S0I7IS2] 53 ft« 7317^1-= 201 bi^ufCK 

^71 OflS^Ofl S\tt HIC^^SiE»"l§2| CHIS^E^ OH^ ^ffl, OI£^°JeOfl CHt!" HIE^^SIB1S°J 
Dilg^£°4 ^BIS IfftfHU "1 01^3^ HQ. 017IA1 U|LhSS°J (HI§1T(^6! A2j ^ 

Aisr ^ a^ ^i»I3^(hi &stto. 

^mm, o.ZmHi ^ws 7ra e^^si#s si^ai-oie^^oii ass ^ aaa. asu bissis 

2J SO 171 52| 3 S| 3 (HI ^^Al lOO^H XISOflAI ^SEISiQ. 3£i3, #£pJJII2| 201nm± 

6nrDQiaa. a*[ S017IBS ^^(HiA1 H-OO^S 2AI3" f 3 S?JEIM ti^Q. S2I-2I S0I7I52J 53 
2Ei axe.^D|^£S ^§ei3, SQmii S^OilAi a^S3(Rrms) 0.2nmOiaH, ^§2J Si 
?4IOIIti£f ^mSCh e^SSi#2J 53CHI C0P2J ^§^13. 2f B/WOISEI-. 

HCHS ^712 SEI SOI7I50I OIS^S## a^SCT SKQAi 44:(H1AI, BflEiaS, 01^71 St£l 
73l7i2|-> S0I§2| 53?4 S&tfe OI^°J#OI LfEHJ^ Si2J 01 § Oil ^UM ^AlOil B8SD. 

si#2i sat ^2fs^Dis^s s^haa. sasAi, ah^s i&oi sisutofi ssEiAi sfan, 

SisLHOfl ^>ti" gSSOl SXjEI^ 211 *fa*ftO. 

» 17l5^0i| S^SJ OlS^aeg 49%2J l?£a|^4:^, 30%°J Ihi^^SF IS 01 = 013 

s&^s in&sh^Aj aeioiisEiaa. n^mi, a i7iss ^oiynoiu 533DF2} 53^ieim 
tsach ^2^2) a 1715^ ahs^ m 1 7150m aoss a 2715ns qai af§§ 4= aaQ. 

feTTIS Till 171501 ^tt'dlS^BM HTOOT S^HAJ ^iOilAl S^EIEIQEE OI7IS2f 

stra ai7iaf 7i52i 532j ois^asoi lehj-^ sisq oi^oii 2j^Ai saim 

Q. 

(OH 10) 

CZSOil 2|tB ^15^ XD 13§§Si7J5(5!3 83^)1 SblshaH ^xlEJEICH 53#2J SSI ^^01 S 
Q tf^AISQ. ^^EI^AI 4^4£Hy^^ H.7^2| ^?{7L 12CKTC2J 1AI&S321 5 

a*KWAi wrap. 
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GROI, 7I52J 1^2 <*&tm\ °m aOOnmSI SiO,#£S SSEiaCh 0121 01 HOI?? 40keV2J 7M?2 
3^ 5x10^ciii;-S|/SSe| S^oHHIAl 53 SiO;#g WW 7I50A ^BHaQ. 

*o 171521 sict#2i saa- suit? si7i5(?ii 2715)21 53? seeds «eieih g^ aii§ei 
aa. in *o« S i s m 2715? as wxieioi s^Eiao-, s^a 7i5^isi7i- soo-cowi iXia- 
oiasaors i at m zii&ww a<tSE.».w»AiaD. si^s^ei ssra 7I5^£*je sn7i7i- 

gBEia 01 0l?gE|2| I=a2^ 3SIHIAI 27H2J MEIEI7IU LKrDiaa. 0I?5B 

S(oi?^bih smesmoi qssoihs meis sa? 7\£7\mt%!a. m 271 ewj sa 

° 49%2] 30%2J a^S^ai MS 01^0)2 Sl^g iHBJ&BAI tf^Hs 3 



S0l#2J BBgSI^ (HIS El XI gfHAI Sf^ail; 0|?5£j#? ae|5jo S QDgEIH CHISgXI 

flatus, oraois, hi woi soi u ao^ oi?^a## M7\o\y\ 9\n n^m ^ sick aora 

OH, S0I7I52I I^h *±LH0flAi gxlEKHI 2]*B S&fflSf Ijfi7F KQ. 3EiLK SOtegOl 5l?Sfe 
3?WI gflEIg SSCTU S0I7I52] 53#g JBCTSIS 201 tttETOJD. 

#7| (HIS^Oll 2|*f HIPS§ISiBag2| (HISSES DH° Si^ggSSl HSSK^fii A2J E*?|)? 4' 

3*»WL 0.2^ ^Ifflg 7FS S3SSi#S Si^ATOIE^iKHI SSI 4* 2A20. SSS EfBgSiS 
2] SH.£ S0I7I52J aaiaDII BflAI 1Q07H XI SOI /d s*gEI2tD. 3B13, §^JJi|2J 5^!£? 201nm± 
6nrtOI2a; a*!- S0I7I5S 4±0Ui 1100'cS 2A|Zh §a «*|eim B"jU2| S0I7IB2J 53 

£ES §WZ!ejSOI3££ *g§ia, 5CNT21 S^OII'AI «ISg3(Rrms)? 2f 0.2nmOiaH, gS" #g2J 

siaoiiaa -g-ssfacK E!Bgsi§2j aaoi*.sBsj..cop2i $m mmvs;, *f 8/roiaa. cop2j ^ 

gOilAI Si#2J 13? SC-1 Afl§*!££ \HlgEiaH, aXF37|7|- 2f O;1*n0|#3 COP= OlSSAh&flOl 2J 

wai §§Eiaa. 

zlchs y-Tia sei S0171501 ois^b-m abiwi shai ^chiai saeieib, oi^^isah 

M7\9i SOI#°J 53°J B&S^ OIS^SSOI UEHJS SjZS SiBj OlgOil e|«|A| gAICHI WHSCF. 

si#^ ^s^s^SDis^s awntaci-. sasAi, ahs? i*j-oi si#LHOii eseiai san, 
simHoii is«oi ^aiei- »amap. 

^2hi inem^aAi a^ousEiach nm\, n i^iss ^wygoiu saaoi-ai- as ia^Eii 
□as -aaa mei m Oisoi ss« drs^eiM.wra shai 4±oui sseieiqse di^is 

a StPI M7\9i ?IB2| «32| BBSfe " OIS¥B»OI UQU£ B^S Si2J 0|§(Hl 2|t|A| SAIM ^ 
(Ofl 11) 

CZBOil 2|^B 7ffl2E=J 27H2I Q 1ErSgSi7|JEKS!3 83S)# SblSI-ail, ^X-|E1EI01 53#2J gig 
^AIKD. ^X-IBI^AI ^OiyH? 7^2| g?|7L 120CTC2J SE, 2A|^ga2| i2BKWAI 

Q^OL 7I&2J 53? SilSCHI 2JtH 200nm2| SiOr#HS SSEiaQ. 0I2IM H*OI?? 40keV2J 7^3 

^Hh5xlO B cm r 2J g§ej £2uKH1A1 53 SiOb§S THWIAi 71501! ?SEiaO. 

M 17l52i SiOcSSJ 53H1- ^H|*l" §^^^715(^11 -27I5)2| 53? iEf^Dfg X-jEIEIH 

asaaa. 3 *m a i a a 2715? ais ameioi s^Eiaa. aaei 3ooxmai 

1AI^ §a Oiy^EIOi M I » XII 27l5AK}|2i S^£g tf&AISQ. g^lS 715^231011 SS^OI 

^re^ha, ^s^i^ di?^Ei2i ^as^ exntniAj z>m ^2.^ seieitiu lj^oisd. ois^as 

(OlS^aOil HJ^B ^^^)0l 'DSB0IHS ^2J 53? 7\m?l£ZmQ- M 2715^21 53? 

q. soi*2j eagsi- (HisEiAi s^nAi &^an, oi?^a#? £^2^ ouseiii nssn-ms 
ai aagsis &asi : a7jEiaa. 

fl-WMB* 0I2IME, Hlde?(WS0IU 30fe OlS^aSS, M?\o[7\ 9M M£W 4= 30F2J 3 

°0iL SDI7I52] 53? ££LH0ilA| BSEIOII 2i^fl g^t^ Bfi7j ! -aa-. 3E1U,. aOI-££H31. Sftt> 

s s^ofl asEie mmij soi7is2j 53 #m «i7me 201 unrama. 

ofis^oi 2j^ ui(-^^siaag2j ms£&= dh° ^rn, sia-a§2j oflse(^A2j e^)? m 
^aiw ^ a= ^rais4^Hi sstra-. 

g^hTB, 0.2/tnEi =mg 7^2 eagsi#? ^s^s7i5^ofl ssi ^ aaQ. ssa sagsis 
21 i=D{]^ S0I7IS2] saaofl a^Ai ioo^h xigaiiAi *gaaa. asi3, #^i)ii2j 3g«? 20inm± 

6raiiOiaE>. E^gg SI#2J 5 3 (HI iti^ COP^ ^§Sf3> 2f 50/^01 aQ. S0I7I5M 4^ 

ouai iiotrc^ 2Ai3sa ^^ieim aatf. am^ sowssi 53^s# ^^z^^ois^ 

^g*|-3, 50/qn"2J S^OflAi a^§5(Rnns)? 2f 0.2nmOiail , #^ #§2J Si$flO|iH£F ggu^aCK 2 

Aiz^a- s»£jfi t!- aagsi§2| 53011 4^ cop2j ?h^^ a^oiaa. 

□□IS ^712 SEI 3)171501 0|?^a## a7ieOT STHA1 ^OflAl gSEISa, 01^7152^ It^J 
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M7\9.[ S0ISS4 g&5& 0IS5SS0I UQU5 B2@ Si2J OlgOjl 2JSIIAI gAJQil 

si#3 sag wroth-dibss smwhq.. bssal ahss gtroi sismwi ssaxi ssrn, 
note saa SEi si i?rsoi asfe ois^ass htwot swiAi ^±011 ai gsaaase di±7|§ 

SF gtJEJ a7t2f 71 SSI i^BJ gegfe OlS^eiftOI UBLfe B2t£ ""Si2| OlgtHI 2|flAT gAIOiT » 

48SD.. 

(M 12) 

CZECH) °itl, USE 1 1BBSSRI3(5|B 82J«)g 5HISIHII BXIEIEIOI tf^AIS 
Pr. flflEI&AI ^^Oiy^S HJIi2| 1200X°J S£E, WZ*gS2| i35ffllA| WaP". 

□ ^01, 715^ iga BtiSHHI °lo11 200nro2J SiO^^S «SB2Ch OI2I01I H + OI£s 40keV^ 7H5S 
5x10*00 *°l £!FS1 53SHHIA1 MEEDI- *rttOI£?eiO| 2|*l £3 SiCfcSt THWIAI 71 SW 53 
EISJP. 

731 17IB2I Si&ASI 5 3 SI- SHItt SI7IS(a 27130°] AS £|X|E|D1 E^EISJQ. 

S 7IEK?£*PF 60ETcOiAI OiyUEIS 0l£^E|£| eojg^ EMMM Z)W2\ »E|EI7IU LHrOI 

gQ. 0|s^°j#(0|a^o.Q]| oj $B *jgg)0| D3B0IH3 MEIS ^M°J 7iS71SS|-SD. 
SI 2715*21 £3£ 49%^ l^^tF^^^, 30%2J SK«te£a- #S 01*013 SttJ*» I2«^F3Ai 
MStlSO. S0I#2J HBSSI& IMS BE »2A1 BBM2LI1- 0|£=*2§S {j@|S|£3 Oil 

S£|jhhi§§^isisai bbssis aaaap. 

floioi* oiaooE, uid e -*siHi§oiu 2oi~ ois^sss aww «*i asm 4 2iP. sora 

Oil, SQI7I52I 53^ ^^LHOilAI gTjEIOH g&£Kr ifi^f HP. 20te£0l Bfittfe 

a.$w bseib tisCTii 5017.152) .a^sfeaoi urerawo. 

#71 HSHOI 2|£JH!PSI!Si&gg°| WISHES DH ° fern, SiS3g21 0IS^*flA2|. ^ 
?AW 4= SJzr ^raa^HI SStHIh. 

at^, 01S5S2] SOIpil CH^oh^ M 1?IS2J "01 U "08S"0fl SJ.tBAi HI7iH2ia. 

gSSCT, 0.2/«nS| ^IJliM 7ra S^gSISg ^S*!S7I5S0|| Sgg 4^ SKiEh. «gS 33§Sig 
SOI7ie^J mi\^m 1^A1 100;H AISOilAI ^SaaQ. HEiS, #^JM2| 201nm± 
7nmpl2iQ. iti" SOI^IBm 4^MM llOOX-g BfiEIB «»Ch sSf£J .S0I7IS2I 53ZE 

£g a»Z«lfi!DiaSS- «S*ra* -BOrfSI a^MAI aSg5(Rrnis)S 0.2rmOI21I2, Sfe»- &§2| Si 

MoiniB'sssisiQ. eHbssi»2| jesoi sas cora *ssis, ^ 10/woiaa. 
-aTjah. soissi, jES2)vg&5fe -oissfii»oi. ua-u= isfs si^i oi^ghi sijhjh baim w«ssu. 

Si#2J ^STJSOIS^S S^fSQ. . .1 Sf^Ai , AISS ' BttQI .SJftUIOI £S&m SKtJl, 

SI#LHOU ?*5J- IS SOI ^AIEI^ 33g «K!*laQ. 

EESf, 9 1715*011 SW*J- OI^^EJS^ "49&fe£2j i'$2if^^ 30^£%^ Shyt^ia ft 

oi^oia stf^e siemraAi a^wisaaD. n$wi, »i i^iss ^oiysou sssa^ as 
agaeii *jno, is^ a oibs ahss a pisoiu ahss a 27I5?hs dai ai-ei ^ 2ia 

hch^ ferTia gEi a i?isoi swsj oi^^see aTi^ra sjiai ^±mai s^EiaaEG, oi^7i 

^Sh Bt^SJ S3°j S&5te OlS^a^OI LhEHJ^ BSS Ol^lHI 2JuBA1 HAIOil 

(M 13) 

OIM SSOflAI SDfS a 17I5T2J gpgs ty| 1 LHAI Oil 122J ^MM9} ^ 5BC 1, ^EIS§# St« 

a. 

6^i :oj|§OflA| OIS^a#g fl«|OlSftlE 49%2| t?22a^i+, 30%2|. SffiffiF^SF 

oi^dja si^on ttsaAi ^o-. ""ors-?a-s DH?"«=.ia9^M ^^ai htsi si^hs, oi^ 

HF; 

S*HF*HAj 
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Qe;«E|£9S, #71 MIMA) 3SS 3E30J t^fl?l SH1AI ZfB *5*e§ ^ SID. 

(W 14) 

CZgCHI 2|S| lOo^cm*) H°^'|, 7R3 83*1 2) ESS (10Q)SiSOOIB£ ^±g£)7i 

MAI 1A12S3 i200*cS asaHKQ. 3^ Oil WflEISJ SS£ <yt|-E|CH 25Q™2) «SS r a 

S0I21Q. 3EHA) 9 1 tfEIS^IS-s SHimaD. 

731 i.a aasmiffla-. a" 2£aesooim= ^asauroi^ssoiiAj .^s..a-sw&. .a^rasa tra^sM 
*w ss& sgaaD. n ^m si i a a 2aBisfloim^ aiss^sjoiai gww 250™ 
si ^t^rai ioisa. s«s -fla'swoini ^.iaiu "seafe afl'sikiw feowAi aots/iQAizrs 
eLaaaassw a i a.. a ^asgioini Aioi2j erapiasi g^i t^AisQ; asiasi m 
?i7is i+^oiaa. aineisi :tfEisw)iiH?2jac ois^asi ^as3M Diems 2oimai 
aaa^u u^oisq. a laasaoimsi sas-aasBte aas^AioiEsra urn a zgmsw 
:oiJHtfoi oisEicH soi?4ioiias aswiaD. 

dISS HBB.tf£ias|S| ^JfS SOI^IOliasi VQranSI 3tfBNA| ^§Sr3, ^Jffl£| a^zts 
280nm012H> 3 ±1QnmOI2D. OlSjOL BBStf2iaSf2l s^e^ SXEWflDIBB Al-gol 

A! 50/rm"2|- l*n*2J S^OflAi 256 x 256*ggO)jA) ^§* r 3, a§83(RrBis)2C2S 9.4™, 8.5nmOia 

a. 

*B OH fiEI«+»eK57)B ?f£i s^oj so |g 0 | /d^o^ EJ= 301 3(90) (E 22(Hi EA)t»M 
5ttB IflaMHM S*IEiaD, 7h±(94)fe b-LHCHIAI *H=S ii£i E|D) 321D. E 220)1 
SAItt bllSf HOI SOISOOIBS *}SSS (93)#0)l ^S£S feDWAI 5HJ-2I S0I7IE>2) *SHAI°I ga5 
4M&eK57)S.2f 6n£I-'3Z!B =H a^ OS S0ISDOIB2I S0I#(53)2J S3 a- QHflttH, S0ISIIO|Ifl2) 

.aoi&(90)2i ^ afttPi Eiaa. Kh.saiBOii tfas^AraiE^o^ss tigs #©?4 
gassnoiaoBm sat!- zraes -ase soisiioiifloii hhbeihd. ^lhbj g$i7i7i- jnsia 
^oii iuwai nocrcs ^aotAt fcAiaBer SAiEiaD. asoi ftEfc Dai tfraaao. 

SflOinilJULHIl S0IS(53)2| ^JJIIM DAI SSohSD... S0i#2J cjjooj gf^.ggajog 80.3nmOI2i 
J1;''S0I*S 199.6nmS Ejap. UplM ^ SOI#0j;.51}a C0P2| . m^ZYS ^ 9/1101 SID." 

anas w " aasttaffsjgi aalE^ »»aej«biaBs *s«aa. asia. sesi 

SI5Sa(Rrms)2fg .HW2| S^OIIAI 0.35nmOri2, lAm*2J S^lOflAJ O.llnraOiaD. ^> B^S^aS^ 

.aasa-oiiHai-- getra s&SEiaD. Eti Basaia-as lhsu ^^ej ^e^ a 

TSa ^OU 2OTI^ ggfSS-7|(SIMS)0II HI^HAi SSEJ21D.. g^E^ Sa|5HHAI BxlO^/orf 

u n oi«e yoran; ^esidhioi^m aitfir-M #«oi wach. 

0121 (HL SOI#^ ^EHM ^^S?I7IWA|2| g«a S^Qfl aXK3l§SDI3(TEM: transmission 

electron mlcroscope)SS S^SrS, asaSOl *t S0-l«2| SSBtJWIAI UEItf ^S|BJ 501 1x^1^ 
MS UEhLOT SftCh 0I2S «^EIOil 2|3|« (HISWI °J^B «7|£! SOI#^J g¥S^M 5t® 9^1^ 
'M.SM.;2|»|. SOISS^Sh *W ^ITf^D^ ^S;OID. 

(OH 15). 

^Aiap. §aasAi 4^oiyn^ h 2 7^21 sija, i2ocrcsj sr ~~ _ 



SeraD.. 

Q^OI, HSM -^ijtl-M 2J§H 200nm2J Sitib#5lS ■««EiaD. OISTN H*OIS# 40keV2J 

ail-5x10 fe cm r 2J gSej-^SehMAI S3 Sltt#g 7130)1 ^gJEISD. 

» DI52J SiO.gBJ 5311- SES Sbltf g§*!S?l5(a 27I5)2| S3^ MaZSOS X^IEJH MS 

M'sasto. 3^011 a i a a z?\b£ ais ^ixiEio) h^eisd. bjiisi 

7IS^?5W(?D0lifcl^SHI)7f 300X011 A) 1A|^ 0)y^EIO) a 1 a a 27\BMG\21 S^Ef 
tf^-AISD. 0.2min2J m^MM S*S §0O|ffl^ZEi-il2J S^.&^M MAH&I3, 01 

gflom^ijfls ois?a#(ois?gon ssam wmiM jib^ MaEi7)u u^chsd. 
ois^a#oi d^oihs ga^i 132 .7i:a7iffl«iao. a 2713^21 53° 49%^ 1^ 
30%°j ifArm^si oi^c»3 ^t^e jh^bai ^ e -i^h^ ougmaa. soi#°4 

BSSSIS MSEjXI SHAJ SS^an, 0IS?aSS flqa|£S ' ftSflil MS§73aSA| B!§Si£ 

»a«i a^aao. 

asjM-S :0I2IME, Hra«|0)|^OIU ; 3O^ OlS^aSS a?lor7| -*BB xe^l'. 4^ aD. 301:2) 
M./S0I7IS21 ^iLHMAI BflaM 2J*B BBtW «fi7|- SD. 3EiU. 30^K3| E^r^ 

s^oti ?i?iaS tsewu sdi7is°j aTjSrS 2*01 Hre^thD; 

#71 Oflg^M 2Jti- HID5§Siea§2| MS^E^ OH^ VH, Si^lS°4 MSW^A2| B?))^ ^ 

s^-?aw ^ a^ ^jh&^m sss^d. 
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2J ^DD= S0I7IB2J 2*112011 1007H XI 2 Oil A1 ^SEISQ. HE13, §^JJil°l 201nm± 

6nmOI2iQ. SO 1 7 1 Si 1 lOCTcOiiAf lAIZ^SS!" tJHQ. 12^1 SOI7ie2J SI 

XFZ^ SOIS^S §8^3, S3CHIAI 7aSB3<Rms)S e? 0.2nmOiaH, S# SiSOOIffl 

a- iimso. BissiS2i ssoo saia/copei 4m ^sse, a? v/woiaa. 

□US £EI S0I7I&0I OI£^S#§ 7317^*1 <&HM ^(HIAl^Eliig, DI^|g2F 1*>3 

SOI#£| £3 2J g&ife 0|£^S#0| UEHJ— lie Si 2] 01^ Oil °Ji^Ai gAlOfl SaSSO. 

s\m ^a^eois^s st^iaa.. i^ai, ahss stKJi sisLHon eseixi &2£Q, 

Si#LfiOi! ^thlggOl SAIS^ 2# ^2J§KCK 

EE6h 1 1715^0)1 SWtt 0|£^gjSS 49%£E2| M^S^^a!-, 30£E%2J MS 
tg*«Q. gira 7HI 17I5S AH M 17IB01U AH£g El 27\&2.£. DAI Afgl ^ 

Q. 

30iS fef^S ^El ^ 1?I5!0| &^*KO|^^#e XOTmtfl S^HAI ^^OilAI m*IE]E|C|E}E D\±7\S 
1} Xfl7j2|- g^tfe 0|£?£j#0| LlE^U- S2@ Si2J OlgOfl Sj^Aj ^AICHI ^ 

a-eu: . 

(OH 16) 

CZ-SiSIIOIfflM A^BAi, Of£H°J 4H0I S0I7I5M XH^^QK 

(1) CZ-SiSI0lffi# SHISHAI K,7h±0ilA1 lAIZTSet 1200X5. ^xJEISKfl 3tHJI SO ^° S 
gft'tiSD. ¥7R3££ 01 ±9(1 )g 71*173 Sfe(^, ^OilAI gSUEIM t«^X| SfM) CZ-SiSOOIIHE 
Ul 2012} 301 SJIEIfflO. 

(2) ^ SiaiOIIHS gtftKlOl 2Q0nmBJ ^AH3|E(SiaO*« ««*SO. 

(3) H*0|*£ 40keV°j 7ttS8Ht 5xlO'Vcnf°j ggPI 2E2SRH1AI ^EJEIDi, £E|## ttStiaO. 

(4) SiSflOIBEl- H 27IEK017IAI Si7IS)S 2.^ Oil ^2! ^AK)|H«2S A|S S^TEiaO. 

(5) s^ra wohh5s*o& 6oo*cwiai ^xieieich ois^asceeigjoiiAi seieitiu umhso. 

(6) 1 27IEKHI SWsfe 0|s^°j#S HF, HA, DI^OIS ^§°-S25 fl^OflgEISClK S0I7IS 
21 (SOWS 200nm±6nni2J =«|g 

(7) S0I7I5S 110(Tc£ ^CHJAl 4AIZhS2f§«EIEiaQ. 

(8) .^S0I7I5S 49% HFg^OHAI 15g§& S^IEISH, 3 ^Oil §^£!D12Hg ShSSI-aO. 

^B(i)2i ^oiy'aw. 2i*i asu gtroi/so ^s #01 sot#ei soiasoi ch«ai, soi#^j xsoii 

AI^J 20onej g^i SSSra, DHSS! ^AKJIEStOI QflgS 73 SS ^3EIAI SKtO. ?^Sj2S, 

X|g2J O.OB/otfOlumiSiQ. 1^-01 MQ ^S #01 ^^EIAI S^S H|ilOj|°l Si?]]0|iti 

S XlStS- SOI7l5(Hi QmiAi ^ 10taei ^0|37|S DHii^ ^AHDIE^IOI CHIS.S XlgS 3.2/arf2j 

graEixo. oi^is ^oiyge tsara afs umwz\ smomm st^a cop^i- soi#(hi ^hai ta^ 

EIH, COPBj ^HABoHAi S0I#SS2J HFM^S DHH^OIES|-# OUSuhaO^ Mm\M USO. 

oiisstHi^ ^eieoi ^mera am. ^Esiauroi^^ gasyoi so. 

St!" Si«|0IBS aSt^SODIBWIAl-, FRO, COP, OSF^^ SS lt»-ej OHSE|M-(etch pit)2| 

lO'Vaifoiao. sjs. ^oiyfeiM asw ss uiinwi^ si^ooiiag ast!^ sowewai wmm 

M2| BE= ibVcmOiaO. 

oiiawxi aa*t uei- woi, s -ssoo ^oh3, gop§oi ^^?i7ibiiAi noi-fflsi ^^ieichi ^4oB a-^Ej 

OIS^S#m 7HXH^BAi gars .7I5?338I(«0IIH SI 7ISeOS. ME^^ QE 7ISM 012 
1 4: aQ. ^71 2StJ- Uh&l- -iTOI ^HSi(Hi 7l2Jtl : l^S ^c!5M^I7|(HIAl?J OiyU 

Oil SjtBAI S0I7IS2I SOISLHOHAI 33ISUEI71U ^SEJOiAj BJ^a UUmi^ Ss^MMl t>^AIl 4 
2iD. 

01 2|0il, S01S2J ^Dil°J 3^SS, SEISOI OIS^SOI SIMM gtfOI SO 3S #SS ^^El^ ^ 

^ ao. 

5^ g iSW CO-sg, S0l?5a2| CH^SSJ ^StlSM JSSSfe S^OilE H7I-2J SOS EE= SIMOXg 

zwtm 4= si^ BT£a7is2i a^ssi si sir ^ ao. 

q^ol s saoii n>=s. saw ^ 71-3 ejs^^is-^xss if, 

M£.*iEi5g B1SSEI22) ^Iffl2J «|7ilfe XflO|§raA| (HISi 4^ SiQ. HE1H^, DIEiEl §^01 

soi7ieoii. ^di ei a, sakhi ^sejoi ^ eis^Eis^ isf iea^H ^wsi ssas ^weF 
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sw i 

4^01 yu oi tioBi imz a mzz^ ±h2k 

g± §! tl7H^M 0|?0i£! S^^EI flqs ™0\£. 0|g#, #71 £S#£^¥E1 

bj ■■^ffiss^a #7i a ffisas «i4isfi*!. gasgtjsefe Ki««g£B2t; 

#71 1 17lffi2f SI 27ISM, sg#i-goi- LH^OU ^0|£^, MS S*!tEaW «#S|- 

#7i cm^zm #7i ^ei#wiai satjasai, #7i sas^ssi *jche #7i a 2?is?e oi 

^W2 

a 2&0H sioial #71 b^s^eis^iss cz^Eieajoiffls ig2i u r = ersa^issi. 
§w 4 

a 2tw! sioial #71 bi§^ei57iss Mczfe'asaioiitiei ^gas u r = etEfl?iBsi ass 

§W5 

H 2S0I! 2UMAI, #7| £S§¥^, 3lS£EI57|SLH2J IgtHIAI SEHS BWCDP: Crystal 
Originated Particles), ^MEHSltKFPD: Flo* Pattern Defects) £E= iSrSESjgll* 

(OSF: Oxidation Induced Stacking Faults)*] 47 r SHe 7IB2| 3°J2J QS S^OflAI SQ 3*J 

01 mq #2! as ^ga^ 5fe USSPISSI H233. 

gW 6 

a zsmi sjoiai, ^^oiygs rarcai- #71 a 171521 ssakhs st»r= ^eduai t«oHxi= s# 

a 21HHI SUMAL 4±CHyU£ 900*: 21- 1350/cAKDIM 5ST&r= SEWIA1 tSoHAIS 2# §S^S 

aw b 

a \*m\ sioial #71 ass^smon «fgg cora «es 0/0*21- 5xid7a*AK)iot suas m% 

£S ufe B.SH7IS2I a^S§. 
SW9 

a ItHW SIOIAL #71 S2#^LHCHI thSS C0P2] 0/arf2 r 1 xloVcrfAKDIW StiEIS 2M 

*+£ Bsapiasi a£«§. 

SW 10 

a ItttHI SIOIAL #71 ESS^SUIOII C0P2J e£r O/crffir 5x loVoMTOIW = ^IS 

a Btf.uixi a io&« oi^ *kshhi sjchai, #71 cotei as= 'iaft^ssi aa^sa^s^Ei 

#71 MEI#SS SS^fe 310121 S^LHOIIAI Ef«asjt1crf)&. C0P2J 42! 2S ^S^^ §fe &£M?\ 
g% 12 

a 1*KH1 ^01A1, #7! a3#^S°| SgOilAi S-^OHHS- COPSJ ^~ 02t BOOAHDIDfl itJ"£l^ 2M § 
13 

a itHW aoiAi, #7i as#¥S2i s.m\M &^oiia& cora 4^ oif iooahdiwi 5E4ra= 21 § 

SW 14 

a ItOT SiOiAI. #71 53S^^2| SSDUAi E^i?flOliii& C0P2J 4~ 021- 10AHDI0S 2# § 

gas ^ e!-s97issi xiii^. 
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■ tR* 16 

XD ItHHI SICHAI, £7\ SS#¥S2J igOIIAI C0P2J 0/offl- 0.5/an>A|O|01l 21 
17 

XD ItHHI 2UMAI, #71 S3S^g2| sgOflAI CQP2I ^ D/WStt 0.05/arfAhOIOfl i*KI= 21 
M 1925 Sfe ttEB7IS2| H23S. 

g^ 18 

XB 1«HH SICHAI, #71 E3#¥M°I ESOflAI OSra 4^ 0/W£f 1O/arfAhO10ii 5*KI= 2Ls 

1925 ZVE B.KH7IB2J EI2SS. 

19 

731 ItHHI StOlAi, #71 £S#¥S2J ESMAi E^S^S" FPD2J *S 0/cn&|- 5x lOVcrfAHDIOl! .Stfiia. 
CR HftWWI£ O/cnffil- Ix lOVcrfAfOIOil 31 1925 SIS BSD»7ISS| 3233-.. 

20 

731 ItHHI SICHAI, #7| S3#^g°| iSQflAI >+£fe£S 5.x lO'atoms/atfOli&ie! 21M 1925 oh= 

si7issi xii2§g, 

21 

3 5*HHi SICHAI, #71 ME|#£ #71 3tK)| SGh 3£ #LH(HI SSS 2!M *SSE- tt= BKM?ISEI 
32SS. 

g'^W 22 

flj l*HHI SICHAI, #71 g£|#^#£SS l .Oxlo'Varf LHAI 2. Ox llf/anOU 5t>3 g?|LHM SS IS ^ 
SS25tSoBAI£ 21S ^925 SIS KEx[|7l3"2| X02SS. 

g^tr 23 

3 ItHH SICHAI, #71 DKHH5H|g2| Sire! 211 1925 SIS ^E*II7IB°I 32g§. 

&?» -2* 

M \%m StCHAj, #71 gEISS#±S£ M&eOIOIS^SOlI 2p| ^HKIS 211 1925 gtEH 
71 SSI 32§g. 

25 

XU l*HHI SICHAI, #71 SHIsSS^BS fiSSOl #71 i3#¥S^|0|| ««S ^ tSSBS OIS^SIHI 2] 
tH tlSIXIS 2!M i§£§ ^ SS3t07i»2| X1I23S. 

26 

3 ItHHI SICHAI, #71 8**8! S, #71 HI 17IHW #71 3 2^ISAhOICHI 7HXHAIU25KI , S 

SBSiS 2!1 1925 ShS 32SS . 

g^27 

3 25** SES XII 26*KHI SJCHA1, #71 #71 E3S^2| SSS ^^mr^S^ ^^£1^ SiT 

n mm acHAi, ^i xii 2^i&g-9i§^Eis3i&, sej^is s atwersai^s^s. 'o» 

g ^ 29 

a ISfM SICHAI, 4^1 SsT^S'S 40trcAH3l(W 5tfEI= S^EIg 5tJ^h^ ^£I^H 

Oil' EJt8 ^SAI^ §fe &Scfl7l52| XQ^SS. 

a'-w 30 

Xil 1*HW SICHAI, 2?\ OlSi^s, ^| Q#^4 4^1 gEI#UKHAJ, ^71 MEI#2> SHf^B 
TVmk. %7\ SEimM &?\ Xfl \7\B M0I2J 7fl3MAi, OIMS ^0|£ 27H2J iiHW 
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g^ 31 

M itHHI SiCHAj, 271 OlSig^ 400-CSh 1000*C AKDIM 3*|£l£ ^SCHIAI 271 CiS^il l*IEI£f£ 
S : « S*B3q= 3»-^SS*li--BfcEJt7iaSI Hligg. 

g^ffi 

HI ItHHl SiCHAt, 271 OIS±!'£ 400'c2|- 600*cAK)IWI 5 SHI A) 271 Os^ig 1*1 El t!^ 

SJW SSIlXl^ 31* ig°£ Sfe BTE«7|.a2| Hl£5§. 

§?tr 33 

SI ItMl 2iCH/d, 271 OlS^gS qs^?£2| =g(u CH^» 3*111 ±=a0J«2Sfl «««73= 211 
1925 5^ BKflPrSSl 9S38'. 

g^ 34 

HI 33*KHI SiCHAJ, 271 881= 1. 571, ti±7t£. &d+7h± S! flTteS 01^0)3 5°£¥E1 gqg 
g^ 35 

m \tm sioiai, 271 ois^gs 27i um=?2.m ei§ra a ch^ shjs ej7i*>-°sai 

H= 21 ^S^S SSSI7I52I HI25S . 
g3&36 

HI I4HM 24CHAI, 271 OIS^g$, 271 HI 2715*101 SSftl-fe 271 SSS^S^M feK»2l= £71 S 
E|S§- 93*15 ^Si ¥7(SKfl qiHItJ- 3b IS^S Sfe &E17ie°l HIS 51 . 

g^?S:37 

HI 36&HHI SiCHAI, 271 #Elsl HTrtte 271 *£*^S2'S*I7|0IIAI tSoUXIS SflEIOfl 2| 

«l '«*IIXIfe 21 ^S^S m= 9Ea7ie2| HI5S§. 

HI 36tHHI SiCHAI, 271 MSI SI HIT) 271 ±mB, W23$M>£t* r 3CHE H#tjP* 
i7H^2=S^i>iKHI g7fS -SU«9|> ff»f£SS*ifl, S 3 CHE im £E= 2ki^i7| & 
S S^Ssih^ii+CHI g7© SEig5ij£3 OI^GHS 5££¥E1 S^i! SHJ2I ^HIUKHI 271 SEJsl 
271 ttET&S blSSB^ISI^MSOl fiBJSlSS *SSfl73 HI71EIS Oflg^g!°J 21 §9 
£5 Sfe HIS5S. 

g^tr 39 

HI 36*HHI SiCHAI. 271 MEIsi HI7^& 271 271 HI 2715 91011 yOI5l&.tf7l feSIM 9 

□|*f±S^ *8SHXI5 21 sgog BMEH7I52I HI25S. 

g^S 40 

HI 36*MW SICHAI, 271 MEIS1 271 £h**7|71|5! 2DHHI 2|*B tSoBXI^ 21 

Sfe ehEM?f99| HI25S. 

MH1 




g^tf 42 

HI \tm SiCHAI, 271 HI 271591 (HI. 01 271 HI 1 71521 .271 £3=^^. 01221. HUm £32 

s^a =§s 27i as#¥M2i a oi on ma- bsissoieis cbpsj ^7i- a-iEi= stroi si= 21 mm 

£S Sh= &EHI7I52J HliSS. 

Mia. 

HI 1*HW SICHAI, 271.013^ w. *4i&SSaSS?l7|0|A| 271 HI Z7I5WM .DISS , 2?l 
21271 ISi^i g»E|S|— ±mm ¥7|SH3) ?til^ 21 &£JII7I52| 

H 44 

HI 43&HM SICHAI, g^EIS B00*c2h 27] HI I7I52| #§AH3I(HI 3Et^l= SEOilAl StBXI^ 21 
£f Sic &7Sai7l52| H155g. 

g^tf 45 

HI 43tHW SiCHAI, 900*c2|- 1350*cAK3|2| 2E0BAI *»s{AI^ 5fe B»£a7l52| 

HI55S. 
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H Wife M 43*KHI KOIAJ, ^*IE|^ #71 HI 27\&Z\W OIS£! #71 a DRff2| #71 ia«*tf.2| 
S ^ 47 

3 !» £E= SO 43KHH abl-AI, #71 OIS^S^, #71 5S#¥^5J S3WAI E^SOOIIHS ttSS COP 
2J 4= OHh lOOAhOIGHl SttHS i§2§ ^ BESI7|£f*| aSSS. 

48 

a IS" £fe M 481HHI 2JCHAI, #71 OIS±S!^, #71 iSS^ftSi E3WAI SflMMBS ttSH COP 

2] 4^ m lOMoioii ^§25 »= e-sa^iBsi ssss. 

S^B49 

a is s£ a 43*HH soiai, #71 dis^&k; #71 sas^ssi xsouai swa^a- »ss copsj 

^ Q/co» 0. 5/arfAKDI Oil SttHfe 5# «S£3 BKapiE!^ a£S§. 

Tcfl m £fe M 43SMHI 2J01AI, #71 Oig^Sf:, #71 £S#^M2J £30flAi E^S^S ttSS C0P2] 
4= 0/arf» 0.05/WA|-O!0fl 2JS i§2S 6I~ »EH7I52| a££§. 

s=m 51 

4=4:0) y hoi wis 7ot^ a iaa97iBft ^aia; 

44, b± su apk&s oi^oig sss^ei s^is ^ois issi s±g oisg #71 sss^gsi « 
s^g^Ei #71 a \i£E\2i\&2g. MferaajN. ^eiss vasvfl^Hju 

#7| 1 a "*Z7IH» AIS BW££«I Ctt^M tl#oRr S^B3(; 

#71 Qmttn §y £fe #7.1 a#^?57i- ^, a i si a z?is« a isewiai as 
#7i saftojAi gat^s« #71 xa'Mitfsi slots si*m» #7i a zjissis-. 

OI.*©fe Ol^gjlW 

#71 a 2715*1011 012 S #71 £3#¥Sl, a lB» : H££Sa fll 2g^EISE(H|A| BSEI&+& 
52 

a.-5-itHH sioiai, a iB»ass.= asa- 5oo*cAfoiou b»3, a 2^*iej£e^ soo-cai- ma 

§*j Ami CHI ^S£S MS BEM^IBSI 

53 

4=^oiy^oi t^oHi sgs^ss 7ra~ a i4'si57iB§ a^fe ^ni-; 

44, S tl7kiS 0I5CHS 3^S^Ei ^Oi£ 1g2J ^J^BJ OISM, ^71 S3#^^°J m 

SSS¥EI ^71 a 1SEIS7ISSS ?&*>£SAN, ME|=# gEisss^aa-; 

^7i ^oie m^m ^71 ^eisohai ^eio^ teEi^a^s 01^012 a# ^g^s m 

54 

a 53*KHI SiOiAl, 440iyH^ 4±M &Sofe S?I7|0|A| ^71 £a#^Mg gSEISfe 

55 

a 54*KHI SiOIAI,. l^EIS 600XLHA1 ^EI^2J ggg StKfe S£E«^LH01IAI tStHX!^ 

a 531KHI SlOIAIi #71 ^EI^S^, #71 53#¥^2| 53MAI B£|SIIO|fflS C0P2J 4^ OIF 

lopAfojofl 5aEi£ 2f ^g se esaiw a^ss . 

a 53Sdl SifHAl, #71 MEI^S*. #71 X^S^MSj SSMAI E&WOIiHS tt)P2J 4^ Olf 

warn stra^ 2i ig2s §fe :e!£xms»si asss. 

a -.53SHM SiOiAj, #71 SEI^g*, #71 5S#^°J 530JAI B^IS^jg C0P2| 4^ 0/cnfif 

0.5/orf AH3I0D 2# i92S BfS«^2J a^SS. 
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